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by their Learning; 20 Penfioners Fellows, 20 Eleves, and 20 French Aſſociates, 
who are divided into 6 Claſſes, viz. Geometricians, Aſtronomers, Mechani- 
 cians, Anatomiſts, Chymiſts, and Botaniſts. 
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CAP. I. 
PHTSIOLOGT 


Meteorology. Preumaticks. 


HE Academie des Sciences has lately received great Splendour The new Re- 
by the Regulations, Encouragement, and Orders, M. L' Abbé ut "as 4 


the Acade- 
Bignon has obtained to it from the King. That Academy is now mie des ti. 


m_ at oP 


compoſed of 10 Honorary Academicians, which are choſen, learn- is; 


G * Zug „In. 
ed and eminent Gentlemen; of 8 Strangers Aſſociates, which are diſtinguiſhed 27. f. lad. 


Out of the Honorary Academicians, two are elected every Year, one for Pre. 


ſident, the other for Vice-Preſident : Only 20 Penſioners have every Year 
1500 French Livres; and after the Death of one Penſioner, the Academy will 


propoſe to the King 3 Perſons Aſociates, or Eleves, or ſometimes others ; and 
his Majeſty will Call one of the 3 for Penſioner, 


Vol. II. B Il. 1. Neſcio 


(2) 
The cauſe ef II. 1. Neſcio quomodo remiſſius nunc tractantur Studia altiora, cum tamen 
Laaer nunquam, poſt tot aditus apertos, facilius potuerint tractari. Sed puto infeli- 
y, el. cia tempora interceſſiſſe, dum bella curas Hominum alio vertere, ita pauci 
Abaice. admodum juvenes in priſtine Gloriæ ſpem ſuccreſcunt. Etiam natura quam 
23. P paucos nunc Obſervatores diligentes habet. Utinam, ut Gallica Scientia rum 
Academia nuper a Rege ſuo reſtituta eſt, etiam veſtræ Regiæ Societati novus 
Calor infunderetur. | . 
W.., Ji 2. Quod tu quereris, remiſſius nunc tractari altiora ſtudia; & pauciores 
5. 61. eſſe naturæ Obſervatores diligentes; quadantenus verum eſſe non diffiteor. 
Sed mirandum non eſt, (ut res alias, fic) hominum Studia, ſuas habere viciſ- 
ſitudines. Præſenti Seculo (quod jam ad finem vergit) Eruditionem, in om- 
ni rerum genere, inſignes (& quidem inſperatos) proceſſus obtinuiſſe, cer- 
tum eſt; in re Phyſica, Medica, Chymica, Anatomica, Botanica, Mathe- 
matica, Geometrica, Analytica, Aſtronomica, Geographica, Nautica, Me- 
chanica, ipſaque (quod minus lætor) Bellica; & quidem longe majores 
uam per multa retro ſecula obtinuerat: Quippe quibus vix aliud ſibi propo- 
uiſſe videntur Homines, quam ut intelligere videantur quæ ab Euclide, Ari- 
ſtotele, cæteriſque ex antiquis jam olim fuerint tradita; de Progreſſu porro 
faciendo haud ſoliciti; quaſi Scientiarum Metas poſuerint illi, quas tranſcen- 
dere ſit nefas. Cum vero auſi ſint aliqui (& quidem pauci) ultra proſpicere; 
facti ſunt aliis animi, late patentem campum ingredi: Et res novas aggredi, 
novus Ardor, noyus Impetus impulit; nec infeliciter. Sed, poſtquam hæc 
deſiit eſſe res nova; hic novus Ardor deferbuit. Mortui ſunt ex ſedulis in- 
dagatoribus non pauci, alii morituri: juveneſque non accendebat (ut antea) 
rerum Novitas. W 8 
Sed & ipſa materia erat magna ex parte exhauſta; ut non tam meſſis jam 
ſperanda fit, quam Spicilegium; & quidem, jam feſſis & fatigatis permit- 
tendum videatur, ut quadantenus quieſcant: atque hinc factum pro varia bi- 
li natura hominum, ) quod ſeveriora ſtudia negligantur; fierique forte poteſt, 
(quod tamen ominari nollem) ut præſentis ſeculi diligentiæ ſuccedat deſidia 
ſequentis. 1 5 N | . 

Optas tu, (& quidem ego pariter) ut ſicut Gallorum Academia Scientia- 
rum jam videatur reſtituta, ſic noſtræ Societati Regiæ novus Calor infunde- 
retur. Atque hoc ipſum jam modo monui tuis Verbis. Sed & ipſi (quod tibi 
non difplicebit) reapſe me monentem præve erant, qui jam nuper ſibi novas 
Leges poſuerunt, varis hujuſmodi Inquiſitiones viritim promovendi. Sed & in- 
2 ter, Gallorum illam Academiam, noſtramque Societatem, hoc intereſt Diſcri- 
minis: Fruuntur illi ſumptibus Regis, ſuiſque gaudent ſingulatim Salariis : 
Noſtri ſuis Sumptibus agunt omnia. | | 
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4 deep Cave III. In the Royal Obſervatory at Paris, there is, beſides many other Rooms 
in the Ob- 0 


lvaory ar fit for Philoſophical Uſes and Purpoſes, a very deep Cave, having 170 Steps 


3 


Pais; h of Deſcent; wherein many Sorts of, Experiments are intended to be made, 


NI * + © + +» . + 4 1 4 : » + "=>. ' , 5 : 2 a . ia * 
74. 92477 being of that Nafure, that. they require to be remote from the dun- beams and 
; the open Air; ſuch as are Thermometrical ones, and ſuch as concern Refrigera-. 
| , DL ILL LY 14434 ohr | | — . 

tions, Coagulations, Induratibns, and Conſervations of Bodies, &c. 


Barometers, - | | | 9 | : | 
5 IV. 1. The Barometer or Baroſcope was firſt: made publick by that no- 


vous made ble Searclier of Nature, Mr, B;y/e, and employed by him and o.hers, to de- 


wir hben. 
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as in the coldeſt Winter Weather. 


tect all the minute Variations in the Preſſure and Weight of Air. With this 
Inſtrument he made divers Obſervations in the Year 1659, and 1660, before 
any others were publick, or by him ſo much as heard of. 


2. Dr. J. Beal is fo much pleaſed with the Diſcovery already made by the 3 
Help of this Iaſtrument, that he thinks it to be one of the moſt wonderful that i;: 


154. 


ever was in the World. For (ſaith he) who could ever expect, that we Men 


ſhould find an Art to weigh all the Air that hangs over our Heads, in all the 


Changes of it, and as it were, to weigh, and to diſtinguiſh by Weight, the 
Winds and the Clouds? Or, who did believe, that by palpable Evidence, we 
ſhould be able to prove the ſereneft Air to be the molt heavy, and the 


| thickeſt Air, and when darkeſt Clouds hang neareſt to us, ready to diſſolve, - 


or dropping, then to be lighteſt. 


1. My Wheel Barometer I could never fill ſo exactly with Mercury, as 16 e. 15. 


to exclude all Air; and therefore I truſt more to a Mercurial Cane, and take 
all my Notes from it. This Cane is but 35 Inches long, of a very ſlender 
Cavity, and thick Glaſs. 

2, In all my Obſervatiohs from May 28, 1664, to this preſent (Decem- 
3 9, 1663, ) the Quick-ſilver never aſcended but very little above 303 In- 
ches. np | 

3. It aſcended very ſeldom ſo high, (viz. to 3045 Inches) chiefly in Decem- 
ber 13, 1664, the Weather being fickle, fair Evening. 


* 


4. I find by my Calendar of June 22, 1664, at 5 in the Morning, in a 
Time of long ſettled fair Weather, that the Mercury had aſcended about half 
an Inch higher than 30: But I fear ſome Miſtake, becauſe I then took no 
Impreſſion of Wonder at it; yet for three or four Days, at that time it con- 
tinued high, in well ſettled, fair and warm Weather; moſt part above 30 In- 
ches. So that I may note the Mercury to riſe as high in the hotteſt Summer, 

5. Yet ſurely I have noted it to aſcend a little higher for the Coldneſs of 
the Weather; and very frequently, both in Winter and Summer, to be 
higher in the cold Mornings and Evenings, than in the warmer Mid-day. 

6. Generally in ſettled and fair Weather, both of Winter and Summer, 
the Mercury is higher than a little before, or after, or in rainy Weather. 

7. Again, generally it deſcended lower after Rain, than it was before 
ain. | 

8. Generally alſo it falls in great Winds; and ſomewhat it ſeemed to 

ſink, when I opened a wide Door to it, to let in ſtormy Winds: yet I 

have found it to continue very high in a long ſtormy Wind of three or four 

Days. | EO 

9. Again, generally it is higher in an Eaſt and North Wind (c@teris pa- 

ribus) than in a South and Weſt Wind. 8 e 

10. I tried ſeveral times, by ſtrong Fumes, and thick Smoaks, to alter 
the Air in my Cloſet ; but I cannot affirm, that the Mercury yielded any 
more than might be expected from ſome Increaſe of Heat. Such as have 
exact W heel Barometers, may try whether Odors or Fumes do alleviate the 
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11. I have not in all this time found the extreameſt 7 of the Quick- 
ſilver to amount to more than to 24, or to 23 Inches at moſt. 

12. Very often I have found great Changes in the Air, without any per- 
ceptible Change in the Barometer; as in the dewy Nights, when the Moiſture 
deſcends in 4 great Quantity, and the Thickneſs ſometimes ſeems to hide the 


Stars from us. In the Days foregoing and following, the Vapours have been 


dran up ſo inviſibly, that the Air and Sky ſeemed very clear all Day long. 


This I account a great Change between aſcending and deſcending Dews and 
Vapours (which import Levity and Weight) and between thick Air and clear 


Air ; which Changes do ſometimes continue, in the alternative Courſe of Day 


and Night, for a Week or Fortnight together; and yet the Baroſcope hold- 


ing the lame, it. 
13. Sometimes (I ſay not often) the Baroſcope yields not to other very 
great Changes of the Air: As lately (Dec. 18.) an extraordinary bright 
and clear Day; and the next following quite darkned, ſome Rain and 
Snow falling; but the Mercury the ſame : Sq on high Winds and Calms, the 
lame. 5 
14. I do conceive, that ſuch as do converſe much ſub dio, and walk much 
abroad, may find many Particulars much more exactly than I, who have no 


- 


Leiſure for it, can undertake. To inſtance in one of many: Dec. 16, 1665, 


was a clear cold Day, very ſharp and ſtrong Eaſt Wind, the Mercury very 


near 30 Inches high; about 3 in the Afternoon I ſaw a large black Cloud 


drawing near us from the Eaſt and South-Eaſt, with the Eaſt Wind. The 
Mercury changed not that Day, nor the Day following; the Stars and moſt 
of the Sky were very bright and clear till nine of the Clock; and then ſudden- 
ly all the Sky was darken'd, yet no Change of Weather happen'd. Dec. 17. 


the Froſt held, and *rwas a clear Day, till about two of the Clock in the Af- 


ternoon; and then many thick Clouds appeared low in the Weſt; yet no 
Change of the Weather here; the Wind, Froſt, and Quick-ſilver, the 
ſame. Dec. 18. the Mercury fell almoſt 4 of an Inch, and the Sky and Air 
ſo clear and bright, and cold, with an Eaſt Wind, that Iwonder'd what could 
cauſe the Mercury to deſcend, - I expected it ſhould have: aſcended, as uſu- 
ally it does in ſuch clear Skies. Caſually I ſent my Servant abroad, and he 
diſcovered the remote Hills, about 20 Miles off, covered with Snow. This 
ſeemed to manifeſt that the Air, being diſcharged of the Clouds by Snow; 
became hghter, 85 TY ns | FE; 
16. T have ſeldom ſeen the Change to be very great at any one time; 
ſo that I once wonder'd to ſee, that in one Day it ſubſided about + of 
an Inch, : 2, | 

16. Fan. 13, 1665, the- Mercury ſtood (as it did alſo the Day before) a 
quarter above 30 Inches; yet both Days very dark and cloudy, ſometimes ve- 
ry thick and. miſty Air.z which ſeldom falls out: For, for the moſt part, I 
ſee it higher in cleareſt ſettled Weather, than in ſuch cloudy and miſty Fogs. 
This thick Air and Darkneſs hath laſted above a Week; lately more cold, 
and Eaſt and North-Eaſt. Wind. — * 
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17. I have not yet found any ſuch infallible Prognoſtick of theſe Changes v.20. 5. 163. 
of Weather, which do follow a long ater or ſettled Weather. And per- 
chance in brighter Climates it may be conſtantly infallible. I have Store of 
Hygroſcopes of divers Kinds; and I do remark them, and the Sweatings of 
Marble, and as many other famed Prognoſticks as I can hear of; but can 
find nothing ſo nearly indicative of the Change of Weather, as this Balance, 

And the open Weather-Glaſs is known to ſignify nothing at Certainty, having 
a double Obedience to two Maſters ; ſometimes to the Weight of the Air, 
| ſometimes to Heat, as the Service is commanded. | 

18. In Fan. 16635, for many Days it continued very dark, ſo that all Men 
expected daily great Rain; and though ſometimes thick Miſts aroſe, and 
ſome ſmall Rain fell, yet the Quick-ſilver held at a great Height; which did 
indicate to me there could then be no great Change of Weather, and I was 

4 1 . 8 F 
2 19. If the Mercury aſcends to a good Height after the Fall of Rain (as 
RF - ſometimes, but leſs often it does) then I look for a ſettled Serenity; but if it 
proceeds after Rain in a deſcending Motion, then I expect a. Continuance. of 
broken and ſhowry Weather. a | 

20. That we find the Weather and our Bodies more chill, cold and droop- 
ing, when the Mercury is Ioweſt, and the Air lighteſt ; beſides other Cauſes, 

I gueſs that as Air is to us the Breath of Life, as Water is to Fiſhes 3 ſo when 
we are deprived of the uſual Meaſure of this our Food, *tis the ſame to us as 
when the Water is drawn ebb from the Fiſhes. : 

21. The loweſt Deſcent of the Mercury in all the Time ſince I have obſer- 
ved it, was OF. 26, 1665, in the Evening; when it was very near at 273 
Inches: Which I find thus circumſtanced with the Weather in my Notes. 

3 _ ©#.25, Morning; Mercury at 283 Inches, great Storms and much Rain. 
4 Oct. 26. Morning; Mercury at 28, Winds quiet, thick dark Clouds. 
3 O#. 26. Evening; Mercury at 273 ; that Day, and ſome Days following, 
| the Weather was variable, frequent Rain, and, as you fee, the Mercury lower 
3 than uſual. 
I 22. Over the Place where this Mercurial Cane ſtands, I have ſet a Wind- 
A Vane, with purpoſe of Exactneſs, of a Streamer in Braſs ſo large, and point- 
9 ing to a Board indented in the Margin, that I can at a ſure Level upon the 
. Vane, take every of the 32 Points of the Wind, half Points and quarter 
3 Points, at a good Diſtance, It were good to have an Index of Winds, that 
= diſcovered as well their Aſcent and Deſcent, as their ſide Coaſtings. 


23. By Change of Weather and Wind, the Mercury ſunk ſince March 12 v.11. Pais 
more than an Inch; and this laſt Night of March 18, by Rain and South 
Wind, 'tis ſunk half an Inch. LY 1 
24. I found the Quick-ſilver, Dec. 16, 1669, higher than J dare poſi- n. 55. p. 

J tively affirm that it was ever ſince I had it in my Cuſtody, viz. ſince !. 

I May 28, 1664. It was compleatly and apparently above half an Inch more 

: than 30 Inches high. It continued the 14th, and ſome part of the 15th, 

at about that Height; ſometimes manifeſtly higher to an eighth or tenth 

part of an Inch. For this Baroſcope I have two Glaſs Canes in one Veſſel of 
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2 
ſtagnant . 


TY 


ſtagnant Quick-ſilver; and both of them agreed in this Indication. The 4 
Weather was, at firſt Diſcovery, very bright and clear, a gentle Froſt, by the 
Sun's Heat melting. The Air was very filent, no Wind ſtirring, and the 1 
curious Wind-Vane noting, that the Wind was directly in the Eaſt all the firſt 
Day, vis. Dec. 13. On Dec. 14. the Wind had a ſhort Swing from the North- 4 
welt, and haſtened again towards the Eaſt ; yet ſo as to be North-eaſt. Durin % 
this Agitation, or Change of Winds, the Mercury deſcended a little ; and q 
after, upon the reſettling of the Wind, the Mercury aſcended a little higher q 


than it had been the Day before. 


My Houle and Study, where I keep this Baroſcope, is on the Side of an 3 
Hill, on the higher Side of this Country, as I gueſs, near a Level with the  -7/ 
Head of a River ; which River running flowly, and falling into the Severn Sea 
about 20 or 30 Miles Weſtward of Briſtol, we cannot be very much above the 
Level of the Sea, My Thermoſcope ſtanding cloſe by my ſaid Barometer, 

Vas at the juſt Height of ordinary diſſolving Weather. In the following Days 
it was colder. Whether the late Summer Drought, or what elſe might in- 

cline this Winter Air to have more than ordinary Weight, or a ſtronger Spring, 
I muſt refer to the Conſideration of the more Skilful. 


2% Dr. J. 3. In my Baroſcope I never found the Quick-ſilver higher than 30 Inches, 
ne lower than 28, (at lealt ſcarce diſcernibly, not ; of an Inch higher than 
; that, or lower than this:) which I mention, not only to ſhew the Limits with- 
in which I have obſerved mine to keep, viz. full 2 Inches, but likewiſe as an 
Eſtimate of the Clearneſs of the Quick-ſilver from Air. For though my 
Quick- ſilver was with good Care cleanſed from the Air, yet I find that which 
Mr. Boyle uſeth, much better: For, comparing his with mine at the ſame 
Times, and both in Oxford, at no great Diſtance ; I find his Quick-ſilver to 
| ſtand always ſomewhat higher than mine (ſometimes near a quarter of 
an Inch ; ) which I know not how to give a more probable Account of, 
than that my Quick: ſilver is either heavier than his, or elſe that his is 
better cleanſed from the Air; (unleſs poſſibly, the Difference of the Bore, 
or other Circumſtances of the Tube, may cauſe the Alteration 3. mine be- 
ing a taller. Tube, and a bigger Bore than his.) And upon like Reaſon, as 
his ſtands higher than mine; ſo another, leſs cleanſed from Air, may at the 
ing Uwe be conſiderably lower, and conſequently under 28 Inches at the 
. 5 c 
In thick foggy Weather, I find my Quick- ſilver to riſe; which I aſcribe 
to the Heavineſs of the Vapours in the Air. Ps | 
In Sun-ſhiny Weather it riſeth alſo (and commonly the clearer, the 
more; ) which, I think, may be imputed partly to the Vapours raiſed by 
the Sun, and making the Air heavier ; and partly to the Heat, increaſing 
the elaſtick or ſpringy Power of the Air: Which latter I the rather add, 
becauſe I have ſometimes obſerved in Sun-ſhiny Weather, when there have 
come Clouds for ſome conſiderable time (ſuppoſe an Hour or two) the 
Quick- ſilver has fallen; and then upon the Sun's breaking out again, it has 
riſen as before, 7 408 25 pros — 
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It rainy Weather, it uſeth to fall (of which the Reaſon is obvious, be- 
cauſe the Air is lighten'd, by ſo much as falls) in ſhowry Weather likewiſe, 
but not ſo much as in Rain. And ſometimes I have obſerved ir, upon a 
Hoar-Froſt, falling in the Night. OT ae 
For windy Weather, I find it generally to fall ; and that more univerſally, 
and more diſcernibly, than upon Rain: (which I attribute to the Wind's 


moving the Air collaterally, and thereby not . it to preſs ſo much di- 


rectly downwards; the like of which we ſee in ſwimming, Cc.) And I 
have never found it lower than in high Winds. ; 

I have divers times, upon diſcerning my Quick-filver to fall without any 
viſible Cauſe at home, looked abroad z and found (by the Appearance of bro- 
ken Clouds, or otherwiſe) that it had rained not far off, though not with 
us: Whereupon the Air being then lighten'd, our heavier Air (where it 
rained not) may have in part diſcharged itſelf on that lighter. 


| Whereas I formerly obſerved, that in hot Weather, the Quick-ſilver in u. 55. P. 
the Baroſcope did uſe to riſe obſervably, eſpecially in Sun-ſhine and the Heat“ 
of the Day; I now find (having kept the ſame B 

five Years unaltered) the Caſe, for theſe two Years laſt paſt, to be ſomewhat 


arometer for the Space of 


otherwiſe : and that in hot Sun-ſhiny Weather the Quick-ſilver doth rather 
fublide a little; and in extreme cold and froſty Weather it riſeth. I judge 


the Cauſe of theſe contrary Obſervations to be this, viz. That the Quick- 


filver, at its firſt putting into the Tube or Baroſcope, was not ſo perfectly 
cleanfed from Air, but that ſome ſmall Quantity of it did remain undiſcerned 
in the Quick-ſtlver : Which latent Particles of Air, though ſo ſmall as not 
to be at all diſcernible to the Eye by Bubbles, yet by the external Heat (ad- 
ding new Strength, as it uſeth to do, to its elaſtick or ſpringy Power) were 
ſo mach expanded, as to make the Quick- ſilver ſpecifically lighter, and con- 
ſequently to riſe ſomewhat higher; and upon the Receſs of the external Heat, 
the Spring of the Air again ſlackning, ſuffered the Quick-ſilver to be again 
contracted into its former leſſer Dimenſions, and ſo to become heavier, and 
not to rife ſo high as before, when it was hotter. But now the Quick-ſilver 
having continued in the Tube for five Years and upwards, hath, by its own 
Weight, cleanſed it ſelf. better from that little Air that was in it; and that 
Air, freed from its Intanglement with the Quick-ſilver, being got up into the 
void Part of the Tube above the Quick-filver, doth act contrariwiſe ; that 
is, when it is by Heat (upon the ſtrengthning of its Spring) expanded, it 
preſſeth downward upon the Quick-filver, and doth a little depreſs it; and on 


the contrary, when by Froſt or very cold Weather this Air (by the Abatement . 


of its Spring) is contracted, the Quick-ſilver, freed from that Preſſure, riſeth 
a little. But the riſing and ſinking upon this Account, (as well that formerly, 
when the Air was in the Quick-filver, as that now, when it is gotten above 
it) is not very conſiderable; hardly exceeding the 12th part of an Inch. 
I ſhall add another Accident which I lately took notice of. I-oblerved in 
the late hard Froſt, that a little Drop of Water (which was at firſt made 
uſe of for the Cleanſing of the Quick-ſilver from the Air, and which hath 


ever ſince remained on the Top of the Quick-ſilver. within the Tube) was 


frozen 


(5) 


frozen faſt to the Glaſs, Whereupon I did a little ſhake the Tube by moving 
it up and down, fo as to make the Quick-filver undulate and ſtrike againſt it. 


The Noiſe upon theſe Strokes was not ſuch a dull Noiſe, as Quick-filver or 
other Liquids uſe to make in the open Air, by daſhing agairfſt Glaſs or Ice, 
or other ſuch hard Bodies; but ſuch a hard ſmart Noiſe, as hard Metals uſe 
to make by knocking one againſt the other; or, as if this Ice had been fo 
knocked by a ſolid Piece of Iron, or other Metal of ſuch a Bigneſs. Which 
Difference of Noiſe from what would have been in the = Air, (where the 
intermediate Air muſt firſt have been beat away, before the Quick-ſilver 
could ſtrike the Ice, and thereby the Stroke of the liquid Body obtunded or 
broken,) I attribute to that Voidneſs of Air, which was between the Ice and 
the diſtant Quick-filver. 255 SE 
Fan. 7. 1653, the Baroſcope was at 29, but for ſome Days before about 
283, (the Weather having been windy and rainy ;) and ſo it was in the Froſt 
about Dec. 25, but then continued to riſe till about Jan. 2, to 294, but had 
been Dec. 13. at 305; which is the higheſt I have ever known it in my Baro- 
ſcope; 275 being the loweſt, that I have ever obſerved it in (OZ, 26, 1665) 
the moſt uſual Height being about 29, or ſomewhat higher. 
4. It will be very convenient that Obſervers give notice of the Situation of 
the Place where their Barometers ſtand ; not only becauſe it will aſſiſt Men to 
judge whether the Inſtruments were duly perfected, but principally becauſe, 
that though the Baroſcope be good (nay, becauſe 'it is ſo) the Obſervations 
will much diſagree, even when the Atmoſphere is in the ſame State, as to 


Weight, if one of the Inſtruments ſtand in a conſiderably higher Part of the 
Country than the other. | 


To confirm the foregoing Admonition, I muſt now inform you, that ha- 
ving in theſe Parts two Lodgings, the one at Oxford, which you know _ 
ſtands in a Bottom by the Thames Side, and the other at a Place 4 Miles 
thence, ſeated upon a moderate Hill; I found by comparing two Baroſcopes 
that I made, the one at Oxford, the other at Stanton St. John's, that, though 
the former be very good, and hath been noted for ſuch, during ſome Years, 
and the latter was very carefully fill'd; yet by reaſon, that in the higher 
Place the incumbent Part of the Atmoſphere muſt be lighter than in the 
lower, there is almoſt always between two and three Eighths of an Inch Dif- 
ference betwixt them: And having ſometimes order'd my Servants to take 
notice of the wig wh and divers times carefully obſerved it my ſelf, when 
I paſſed to and fro between Oxford and Stanton, I generally found that the 
Oxford Barometer and the other did, as it were by common Conſent, riſe and 
fall together ſo, as that in the former the Mercury was uſually 3 higher than 
in the latter. Which Obſervations may teach us, that the ſubterraneous 
Steams which aſcend into the Air, or the other Cauſes of the varying Weight 
of the Atmoſphere, do many times, and at leaſt, in ſome Places, uniformly 
enough affect the Air to a greater Height, than, till I had made this Trial, 
I durſt conclude. | | 5 1 
But as moſt of the barometrical Obſervations are ſubject to Exception, 
Jo I found the formerly mentioned to be. For (to omit lefler Variations) 


riding 


By Mr. Boyle 
Ne 11 ' p- 181. 


as before. 


pleaſed to ſend me, the Mercury till roſe and fell both at Londen and 


. 
riding one Evening from Oxford to Stanton, and having before I took Horſe 
look d on the Baroſcope in the former of theſe two Places, I was ſomewhar 
ſurprized to find at my coming to the latter, that in Places no farther diſtant, 


and notwithſtanding the Shortneſs of the Time (which was but an Hour and a 
half, if ſo much) the Barometer at Stanton was ſhort of its uſual Diſtance 


from the other near a Quarter of an Inch; though, the Weather being fair 


and calm, there appear'd nothing of manifeſt change in the Air, to which I 
could aſcribe ſo great a Variation; and though alſo ſince that Time the Mer- 
. cury in the two Inſtruments hath, for the moſt part, proceeded to rife and fall 

The Quick-filver has been of late for the moſt part ſo high, as to invite me to 
take notice of it; and about March 12, 1665. at Oxford, the Quick- ſilver 
was higher than, for ought I know, has been yet obſerved in England, viz. 
about , above 30 Inches; but upon the firſt conſiderable Showers that have 
interrupted our long Drought, as I foretold divers Hours before that the Quick- 
ſilver would be very low, (a bluſtering Wind concurring with the Rain) fo J 
found it at Stanton to fall 4 beneath 29 Inches 


It is difficult enough to ſettle any general Rule about the riſing and falling of 
the Quick- ſilver; yet in theſe Parts one of thoſe that ſeem to hold ofteneſt, is, 
that when high Winds blow, the Mercury is the lower; and yet that it ſelf 
does ſometimes fail. 2 | — 


5. At my firſt Arrival I fix d my Weather Glaſs, and found the Argentum {<** 


: | Cors 1 
Vivum to aſcend 29 Inches, and in a Tornado 29 5. But a Stranger by Ac- Guinea ; by 
cident broke the Cane, ſo that I could make no further Trial. mpegs"? 


cot, n. 158. 


6. When my Barometer was firſt ſet up, the Mercury ſtood one Degree b. 78. 
below Changeable; I diligently obſerved it every Day, and found that in 5 Gr Will. 
the Mornings before the Sun aroſe, it would be there; and as the Heat en- ee: 
creaſed with the Day, it ſunk to within one Degree above Rain; there it con- 8 = on 
tinued ſeveral Days, and never altered above 3 Degrees, though ſometimes 
Fair, ſometimes Rain, and ſometimes Cloudy; and one Morning leaving open 
my Window, and the Sun having South Declination, it ſhone in on the viſible 
Part of the Tube, and in half an Hour it ſunk 3 Degrees; (which I never ob- 
WO it to do with Heat in England) J preſently ſhut the Window, and in one 
Hour it aroſe again to within 1 Degree of Changeable. After it had kept this 


Courſe in ſeveral Weathers, for 6 Weeks together, I began to doubt if it 


were well adjuſted, and therefore took it down, new filled the Tube, turned 

it 3 or 4 Times up and down, to let out the Air, and put it up with great 

Care ; and ever ſince it continues the ſame, never by one Degree to Change- 

able, nor down by one Degree to Rain, ſo that the whole Progreſs of the Mer- B 
cury is but F; of an Inch. : 195 | 8 


Barometer, 


+ March 3, 1685. in the Evening, we had very much Thunder; and that K. 


Cloyne, n, 


and the next Day, the Mercury in the Barometer was much lower than ever I 23. P. 293. 


obſerved it, viz. but , above 28 Inches. 8 ny 


8. I have found by a whole Month's Obſervations, Mr. Hamſteed was d te 


and 'Towi.- 


Towr ley, n. 


here exactly at the ſame Time; I always found it rather more than 5; of an P 
” | Inch 208. p. 56+ 
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(10) 
Inch lower here than there, by reaſon that we are ſeated, though in a ſeeming 
Valley, in reſpect of the Neighbouring Grounds, yet we are conſiderably 
higher than the other low Lands near the Sea, where the Standard differs 
little from that at London. In Confirmation of what I have ſaid, I ſuppoſe 
you may not be diſpleaſed with two remarkable Obſervations, made both b 
Mr. Flamſteed and me at the ſame Time, viz. Nov. 18, 1674. when finding 
the Mercury to deſcend both very faſt and very low, we watched it very nicely, 
and both of us obſerved, that at 2 in the Afternoon it was rather falling, and 
rather riſing at 45 at which Times the Height was only here 27, 63 Inches, 
and at London -3; higher. 6 
V. Provide a ſtrong Glaſs Tube, let the Head of it be pinched at about 


by Ar. Will. an Inch from the Top, ſo as to make a narrow Neck, whoſe Orifice ſhall be 
Dernam, n 


55, p. 3. as big almoſt as a Straw, This (which is Mr. Quare's Way) will much bridle 


To enlarge 


meter; by 
Dr. Hook 


n. 185. 


P. 241. 


the Blow of the Mercury againſt the Top, as it danceth up and down, which 
endangers breaking off the Top of the Tube. The Bottom of the Tube 1 
would have ground aſlant near half an Inch, that the Bottom of the Tube 
touching the Bottom of the Ciſtern, the Orifice thereof may lie about the 


middle of the Mercury in the Ciſtern; which will prevent the Air getting into 


the Tube, by reaſon the Mercury is always about the Mouth of the Tube. 
The Ciſtern muſt be made wide, either of Glaſs, or cloſe grained Wood; 


round the Brim of which, on the out · ſide, muſt be a Notch to tye on the Lea- 


ther that is to cover it. When the Tube is filled, cleared of Air, and plunged 
into the Ciſtern near full of Mercury, encloſe the Mercury with gentle Lea- 


ther tied very faſt round the Tube near the Bottom, which being ſpread over 


the Ciſtern, tye it round that alſo : The Tube and Ciſtern, thus conjoined with 
Leather, muſt be lodged in a Caſe, made very fit to receive both, where 


they muſt he very faſt. . Through the Cafe let 3 or 4 Holes be bored, to let 


the Air in freely to the Leather that covers the Ciſtern, which lying cloſe 
againſt the Holes, will firmly enough keep the Mercury from running out 
at them. | 8 


deſigned Exactneſs, both for that the Mercury being apt to ſtick againſt the 
Sides of the Glaſs, would riſe and fall per ſaltum all at once; and becauſe it is 
very difficult to adjuſt the apparatus of this Inftrument, as allo, that it is ex- 
ceeding apt to be out of order; for which Reaſons it is at preſent almoſt wholly 
laid aſide. Ls 12 | 5 bf 
Upon this, in June 1668. (as appears on the Journal of the Royal Society) he 
bethought himſelf of another Device to do the fame Thing ; which was to 
encreaſe the Diviſions, by putting coloured Spirit of Wine, or ſome other Li- 
quors not capable of freezing, on the Mercury, which Liquor was made to 
riſe as the Mercury fell, and fall as it roſe, in a narrow Cane, fo as to make 


the utmoſt Limits about two foot aſunder. But yet he was not ſatisfied, til! 
he had found out the Means of encreaſing the Diviſions of the Barometer ad 
libitum, which he produced before the Royal Society at thew Meeting on Feb. 3. 


1686. fl. vet. The Contrivance whereof is this: 


VI. 1. To make the more minute Variations in the Air's Preflure ſenſible, 
the Diviſions Dr. Hook invented the Wheel Barometer. But this did not anfwer fully the 


of the Baro- 
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(1110 
The Cylinder, A, may be of what Diameter you pleaſe, the bigger the Fs 
better, but it need not be above 2 Inches long; the Cane, AD, mult be ſo 
long that the upper Part of the Cylinder, B, may be 29 Inches x ſach a Part 
of the Height of the other Cane, B C, as the Weight or ſpecifick Gravity of 
the Liquor that is to fill that Cane, is to the ſpecifick Gravity of Mercury, 
below the Line, A B, in the Cylinder, A. The third Cylinder, C, may be 
as high as you pleaſe above the Cylinder, B, but is moſt conveniently made, 
ſo as the Square of the Diameter of the Cane, B C, be to the Square of the 


Diameter of the Cylinders, B or C, (which muſt be exactly equal) as the Riſe 
of the Mercury in the Cylinder, B, is to the whole Length of the Cane, BC, 
for in this Caſe there will be nothing ſuperfluous, but the Diviſions enlarged to 


the utmoſt Advantage. 1 . 5 
As to the Method of filling this Baroſcope, though the Inventor hath not as 
yet declared his own Contrivance for the doing it, yet it will not be unneceſſa- 
ry to ſhew here how it may be done. One Way (and the beſt that occurs ar 


| Preſent) is to leave a ſmall Hole at the Top of the Cylinder, A, and another 


near the Top of the Cylinder, B; this latter being well ſtopt, pour in as much 
Mercury at the other Hole, in A, as ſhall fill both Canes as high as the Level 


of the ſaid Hole; which done, ſtop either by hermetically fealing it, or elſe 


by a drop of Seal-wax (the Glaſs being firſt ground rough to make it ſtick) in 


the Hole, 4; then opening the Hole in B, draw off as much of the Mercury 


of the Cane, BC, till it will run no longer ; which done, ſtop firmly the Hole 
in B (which may be done as you pleaſe, there being no Preſſure againſt you) 
and you will have the Cylinder, A, evacuated of. Air, for your Purpoſe, and 
the Height of the Mercury will be as is uſual in the ordinary Plain and Wheel 
Barometers. Then pour into the Cane, BC, as much Spirit of Wine tinged 


with Cochineal, and Oil of Furpentine, equal Parts of each, as ſhall ſtand 


above the Surface of the Mercury ſo many Feet as you make the enlarged 
Scale of your Barometer, or as is between the Middle of the Cylinders Band C ; 
and you will find the Mercury fink in the Cane, BC, and riſe in the other 
Cane, AD, in ſuch Proportion, that each 13 Foot of Oil and Spirit will raiſe 
the Mercury 10 Inches : This done, you muſt pour on, by the Cane, BC, 
lo much Mercury as may fill up the Cylinders, A and B, to ſuch Heights, 
conſidering the preſent Weight of the Atmoſphere, that the Surface of the 
Mercury in both, may at the utmoſt Limits (which have not in England been 
found to exceed 30, 6 and 28, 6 Inches) always fall within the Bodies of the 
Cylinders, and never enter into the Canes. 2 5 


- 


. Here note, That theſe Liquors are choſen upon two Accounts; Firſt, they 
are exceeding near of a Weight, and Spirit of Wine highly rectified is ſome- 
what lighter than Oil of Turpentine, but by a very ſmall Addition of Phlegm 
or Water, the Spirit will preponderate and be undermoſt ; ſo that you may 
make them as near of a Weight as you pleaſe, and conſequently a Cylinder of 
the Oil inſenſibly differing from an equal Cylinder of Spirit of Wine. Second- 
ly, They are Liquors that will not mix; ſo that the Oil of Turpentine ſwim- 
ming on the Top, will be divided by a Line only from the tinged Spirit of 
Wine, which the Oil will keep from OPT A nh Tx, 

L Dee : 3 | [= 


(12). 


The Effect of this Baroſcope will be, that when the Atmoſphere is ; heavy, 
and the Mercury raiſed high in the Cylinder A, and retired out of B, the Spi- 
rit of Wine will deſcend into the Cylinder B, and the Oil of Turpentine will. 
fill the Cane, ſo as to make the Partition of the two Liquors near the Cylinder * 
B. But on the contrary, when the Air is light, the Mercury will ſink in A, 

and riſe in B, ſo as to drive the Spirit of Wine into the Cane, and the Oil of 
Turpentine into the Cylinder C, ſo that the Section of the two Liquors will be 
near C, and the Variation of the Height of the Mercury will be enlarged in- 
to almoſt the Length of the Cane, without that the Counter-preſſure from the 
Liquors will be in the leaſt altered, the Height and Weight of the incumbent 
Cylinders being always the ſame. 

T hat little Alteration that may happen by the Dilatation and Contraction of 
the Spirit of Wine by Heat and Cold, which ought to be accounted for, may 
be beſt diſcovered by a Thermometer hanging by it, (containing the ſame 
Quantity of the Spirit of Wine, and whoſe Cane is, as near as may be, of the 
"fame Diameter with the Cane B C, in the Barometer) whoſe Deſcent and 
Aſcent muſt be added and 11 ubſtracted to reduce it to a rigorous Exactneſs; but 
it is ſtill worth while to enquire if the Mercury it ſelf do not ſhrink and well 
with Cold and Heat, ſo as not to need this Correction. 

.- 2, A, The Head of the Tube, with its narrow Neck, to bridle the Blow of 
Fees . a. the Mercury, as formerly directed for a portable Barometer. 

B. The Bottom ground aſlant. oo 

C. The Crook. 

D D. The Weather Plates. : 

By bending the Tube more or leſs at io an Inch of perpendicular Height 
may be made 2 or 3 Inches. 

By Ar. Der- 3. AA. A Ruler with Teeth on one Edge of i it, made to ſlide up and down. 
* p.. b. A little Finger, fixt to the Ruler, which muſt be raiſed or depreſſed till 
Fes. it point exactly to the Height of the Mercury. 
| 5 CCCC. The Index Wheel containing juſt as many Teeth as there are 
Teeth i in an Inch of the ſliding Ruler; ſo that thruſting up and down this tooth - 
ed Ruler, you may at every Inch turn round the Index once. 
DDD b. A Circle, divided into 100 Parts, anſwering to 100 parts of an 
Inch on the ſliding Ruler. 
ee. The Index, which being faſtned to the Arber of the . Wheel, is 
driven round with it, and ſhews on the Circle, the parts of an Inch which the 
Mercury riſeth or falleth in the Tube. 
l 4. A, A long ſquare Table: Towards one End is erected a ſquare Column, 
2 4 b. B B. upon which there ſlides a ſquare Socket, C, from one de whereof pro- 
5 176. ceeds a crooked Arm, DE. At D there is a Screw-hole to receive the Screw, 
and at Ea Ring to ſupport the Tube of the Microſcope, F. From the other 
ſide the Socket comes a ſhort Arm G, having a Screw - hole to receive the long 
Screw, 11, whoſe Length may be about 6 or 7 Inches; its lower end, by a:ſmall: 
Hole in its Center, rolls on the End of a ſmall Screw, that. comes through the: 
Screw-hole, in the Arm H, which is fixed on the back-ſide of the Column; the 
** End of the Screw is filed Iſs than the Body of the Screw, and goes 


through 


n 


- C9]. 
A through the Center of the round Plate without ſhaking ; and to prevent its 
*Z doing fo, either upwards or downwards, there is added a ſpringing Plate, u, 
which keeps the Shoulder of the Screw cloſe to the Underſide of the Plate, X; 
Z over this Plate there goes an Index, o, and over that an Handle, L, upon the 
End of the Screw, which comes through the Center of the Plate, which I 
Z ſhould before have told you, is riveted to the Top of the Column, BB. The 
Z Teeth of the Screw muſt be of that Size, as to have juſt 10 in an Inch. The 
7 Foreſide of the Column muſt be divided into Inches and Tenths, beginning 
about the Height of the Socket, H, where the lower End of the Screw reſts, 
* and ſo continuing to the Top of the Column. The Limb of the round Plate 
muſt be divided into an 100 Parts. In the Focus of the Eye-glaſs of the Mi- 
croſcope is fixed an Hair, or very fine ſilver Wire, in an Horizontal Poſition. 
When you uſe this Inſtrument, take hold of the Handle, and looking 
through the Microſcope, turn the Screw till you have brought the Hair to 
touch, as it were, the Surface of the Mercury, n; then obferve what Divi- 
ſions are cut on the Column, by the upper or under Edge of the Socket, 
which are Tenths of an Inch. See likewiſe to what Parts the Index points 
on the Limb of the round Plate; which are Hundreds of a Tenth, or Thou— 
ſand Parts of an Inch: When you perceive the Mercury varied, raiſe or de- 
preſs the Microſcope, till the Hair be brought to its Surface, as before; then 
by ſubſtracting the leſſer from the greater of the two obſerved Numbers, you 
will have the Variation in Inches and thouſand Parts. 3 
This Inſtrument becomes a Micrometer on the ſame Principles, though Eid.“ 2. 
was obliged to alter its Structure from that uſed with the Teleſcope, which S. V. 1, . 
was firſt invented by Mr. Gaſcoign, improved by Mr. Tovonley, and deſcribed 
Eg Ho = | 95 
The Thermometer is alſo capable of the like Improvement. . 
VII. 1. May 26, 1697, between one and two in the Afternoon, on the Top e Hcighe of 
of Snowdon Hill, 1 thrice repeated the Torricellian Experiment, and as often poo ugg A 
found the Height of the Mercury 26, 1 Inches. And being come down to 8% 4, 
Llanberris, at the Foot of the Hill, about 6 that Evening, I as often found it 9 ” 
29, 4 Inches. The next Day, about 8 in the Evening, I found the Mercury, 29 P. 58 
- by a triple Experiment, to ſtand at 29, 9 Inches, very near the Surface of the 5 
Sea; when at the ſame Time, at Llanerch in Denbyſbire (about 25 Miles Eaſt 
from Snowdon, and 6 from the Sea, ſeveral Foot above the Surface of it) by 
Mr. Davis's ſtanding Barometer, it was above 29, 7 : And the Air continued 
both before and after in the ſame State. Hence I conclude, Fhat the Diffe- 
rence of the Air's Preſſure on the Sea, and on the Top of Snowdon, is rather 
more than 3 Inches, 8 Tenths. I could have wiſhed for one of Mr. Hunbs 
portable Barometers, which will certainly be accurate enough for taking the 
Levels for bringing of Water from diſtant Places, and certainly much leſs ſub- 
ject to Error; there being a Tenth of an Inch for each 30 Yards ; which ma 
be divided into many Parts evidently. Szowdon was meaſured by Mr. Caſwell, 
with Adam's Inſtruments, to be 1240 Yards high; which abating the Height 
of the Mercury, 3 Inches 8 Tenths, may ſerve for a Standard, till a better be 
obtained on a higher Place, . 35 


2. This 


TJ ” 


cofdr-#;,, 2. This Obſervation had been more uſeful, had it been repeated at ſeveral 


Ip 55. other perpendicular Heights in the Aſcent. For from ſuch comparative Ob- 
v. 69 z. ſervations, we may make a Judgment of the Height of the Atmoſphere. 

At ib v VIII. In Sept. 1696. I obſerved the Variation of the Mercury on the Monu- 

en y ment; and found, by one of Mr. Quare's beſt portable Barometers, that it de- 

ar. ver- ſcended vs of an Inch at the Height of 80 Feet, and s at 160 Feet. | 

+35. p. 2+ But ſince that, finding my Obſervations a little different from Mr. Halley's 

on Snowdon Hill, T try*d it again, more nicely, in Nov. 1697. after this Man- 

ner. I provided a pretty large glaſs Tube, well cleaned : This I lodged in 

Wire, and fill'd it with well ſtrain'd Mercury; which being clear'd of all Air, 

I then plung'd the Bottom of the Tube into a broad Ciftern of Mercury ; and 

then fixed both the T'ube and Ciſtern together, in a Wire Cale or Frame. On 

the Jop I left an Eye in the Wire, to ſuſpend the whole Barometer on a String, 


that it might hang pendulouſly, which is abſolutely neceſſary 3 becauſe if the 


Ciſtern be deeper on one Side than another, or if the Tube hang more towards 


one Side than the other, it will cauſe a great and erroneous Variation in the 
Mercury above, according as the Tube ſtands perpendicularly, or not. 
My Inſtrument being thus (I think) very nicely rue, I marked exact- 
ly the Height of the Quick- ſilver, upon 2 narrow Labels of Paper, paſted on 
each Side the Tube, both at the Bottom, and in my Aſcent up the Monu- 
ment. The Differences of the Mercury's Height I meaſured with a decimal 
Inch Scale of thin Braſs. © The Quantity of my Aſcent I meaſured with a Gun- 
ter*s Chain, becauſe a String would ſtretch. By the niceſt Obſervation I 
could make, I found that at the Height of 82 Feet, the Mercury fell -_ 
an Inch, and about 164 Feet Es. EE e 00d A MOUNT THR 29600 
By tarrying above ſomewhat long, I perceived the Preſſure of the Atmo- 
ſphere was ſomewhat altered; ſo that the Mercury, in my Deſcent, was about 
©, ol of an Inch different from my Obſervations in aſcending. Upon which I 
repeated my Experiment, by aſcending and deſcending quicker. At both 
which Times, my Obſervations agreed exactly with the firſt Trial. From 
whence I conclude, chat at every 82 Feet Height, or thereabouts, the Mer- 
cury will deſcend n of an Inch. But J am inclined to think, that the Mer- 


. 2 cury riſeth or falleth, ſometimes more, ſometimes leſs, at one and the ſame * 


P; 46. 


Height. As for Inſtance, If the Mercury ſinketh o, 1 of an Inch, at the 
Height of 82 Feet, when the Mercury ſtandeth at 30 Inches in the Barome- 
ter, I query, whether it will ſink fo much when the Barometer is at 29 Inches. 


The Heights IX. It has been ſhown, by undoubted Experiments, that the ſpecifick Gra- 


ef the mercu- 


vt Clnde ey of the Air, near the Earth's Surface, to that of Water, was once as 1 


ar any Ele- to 840, again, as 1 to 852, anda 3d Time, ina very large Veſſel, holding I 


waticn above 


che Fa, face ken Gallons, as 1 to 860; all which, conſidering the Difficulty of the Expe- 


22 riment, agree well enough, the Mercury ſtanding at all thoſe Times about 


ley, n. 181. 29 Inches 3; but by Reaſon *twas Summer Weather, and conſequently 
F. 9+ the Air rarified, when all theſe were try'd, we may, without fenfible Er- 
ror, ſay in round Numbers, that the Barometer ſtanding at 30 Inches, and 


in a mean State of Heat and Cold, the ſpecifick Gravity of the Air ro Wa- 
ter, is as 1 to 800, By the like Trials the Weight of the Mereury to 
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Water, is 4813; to 1, or very near it; ſo that the Weight of Mercury to 
Air, is as 10800 to 1, and u Cylinder of Air of 10800 Inches, or 900 Feet, 
is equal to an Inch of Mercury ;. and were the Air of an equal Denſity, like 
Water, the whole Atmoſphere would be no more than 3, 1 Miles high; and 


in the Aſcent of every goo Feet, the Barometer would fink an Inch. But 


the Expanſion of the Air increaſing in the ſame Proportion as the incumbent 


Weight of the Atmoſphere decreaſes, that is, as the Mercury in the Baro- 
meter ſinks, the upper Parts of the Air are much more rarified than the low- 


er; and each Space anſwering to an Inch of Quilk-filver, grows greater and 


wa ; ſo that the Atmoſphere muſt be extended to a much greater 
A | * j | 
Theſe Expanſions of the Air being reciprocally as the Heights of the Mer- 
cury, it is evident, that by the Help of the Curve of the Hyperbola and its 


Aßhinplotes, the ſaid Expanſions may be expounded to any given Height of 
for by the 65th Prop. Lib. 2. Conic. Mydorgii, the Rectangles F. 5. 


Mercury; | 
ABC E. ARGE, 4 LD E, Sc. are always equal; and conſequently the 
Sides, CB, KG, L D, Sc. are reciprocally as the Sides, AB, A K, A L, 


Sc. If then the Lines, A B, A K, A L, be ſuppoſed equal to the Heights of 


the Mercury, or the Preſſures of the Atmoſphere, the Lines CB, K G, L D, 
anſwering thereto, will be as the Expanſion of the Air under thoſe Preſſures, 
or the Bulks that the ſame Quantity of Air will occupy; which Expanſions 
being taken infinitely many, and infinitely little (according to the Method of 
Indiviſibles) their Sum will give the Spaces of Air between the ſeveral Heights - 
of the Barometer; that is to ſay, the Sum of all the Lines between C B, and 

K G, or the Area, CB KG, will be proportioned to the Diſtance or Space 
intercepted between the Levels of two Places in the Air, where the Mercury 
would ſtand at the Heights repreſented by the Lines, AB, A K; fo then the 
Spaces of the Air, anſwering to equal Parts of Mercury in the Barometer, are 
as the Areas, CB KG, GKED, DLMF, Cc. Theſe Areas again are, 
by the Demonſtration of Gregory of St. Vincent, proportionate to the Loga- 
rythms of the Numbers, exprefling the Rationes of AK to AB, of A . 
to AK, of A M to AL, Sc. So then, by the common Table of Loga- 
rythms, the Height of any Place in the Armoſphere, having any aſſigned 


Height of the Mercury, may moſt eafily be found: For the Line, CB, 


in the Hyperbola, whereof the Areas deſign the Tabular Logarythms, be- 


1 ing o, 0144765; *twill be as 0,0144765, to the Difference of the Lo- 


garythms of 30, and any other leſſer Number; ſo 900 Feet, or the Space 


2 anſwering to an Inch of Mercury, if the Air were equally preſt with 30 In- 


ches of Mercùry; and every where alike, to the Height of the Barometer 
ia the Air; where it will ſtand at that leſſer Number of Inches: And by the 
Converſe: of this Proportion may the Height of the Mercury be found, ha- 
ving the Altitude of the Place given. From theſe Rules I derived the follow- 

ing Tables. Ly | TE a 
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Upon theſe Suppoſitions it appears, that at the Height of 41 Miles, the 
Air is ſo rarified as to take up 3000 Times the Space it occupies here; and at 


53 Miles high it would be expanded above 30000 Times; but 'tis proba- 


ble, that the utmoſt Power of its Spring cannot exert it ſelf to ſo great an 
Extenſion, and that no Part of the Atmoſphere reaches above 45 Miles from 


the Surface of the Earth. 1 | 
This ſeems confirmed from the Obſervations of the Crepuſculum, which is 


| obſerved commonly to begin and end when the Sun is about 18 Deg, below 
the Horizon ; for ſuppoſing the Air to reflect Light from its moſt rarified 


Parts; and that as long as the Sun illuminates any of its Atoms, they are vi- 
ſible to an Eye, not intercepted by the Curvity of the Earth, it will fol- 
low, that the Proportion of the Height of the whole Air, to the Semi- 
diameter of the Earth, is much about as 1 to go, or as the Exceſs of the 
Secant of about 8 5 Deg. to Radius. For if E be the Eye of the Ob- 
ſerver, §, a Place where the Sun ſets at the End of Twilight in E, 
and the Arch EGS, or TC A,. be found 18 Deg. the Exceſs of the 
Secant of Half thereof, E CH, would be the Height of the Air, vis. 
G H: But the Beam of the Sun, ASH, and the viſnal Ray, E H, do each 
of them ſuffer a Refraction of about 32 or 33 Min. whereby, being bent in- 


wards from H, towards G, the Height of the Air need not be fo great as if 
ANY | they 
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they went freight 3 and having from the Angle E C S, taken the double Re- 


fraction of the Horizontal Ray, the halt of the Remainder will be 83 Deg. cir- 
citer 3 whoſe Secant being 10111, it follows that as 10000 to 111, ſo the Semi- 
diameter of the Earth, ſuppoſed 4000 Miles, to 44,4 Miles; which will be the 
Height of the whole Air, if the Places E, $, whoſe viſible Portions of the Ar- 
moſphere ERZH, and SHB, juſt touch one the other, be 18 Deg. aſunder. 
At this Height the Air 1s expanded into above 3000 Times the Space it oc- 
cupies here, and we have ſeen the Experience of condenſing it into the 60 
Part of the ſame Space; ſo that it ſhould ſeem, that the Air is a Subſtance 
capable of being compreſſed into the 180000 Part of the Space it would natu- 


rally take up, when free from Preſſure: Now what Texture or Compoſition 


of Parts ſhall be capable of this great Expanſion and Contraction, ſeems a ve- 
ry hard Queſtion 3 and which, I ſuppoſe, is ſcarce ſufficiently accounted for, 
by the comparing it to Wooll, Cotton, and the like ſpringy Bodies. 

*Tis true, the Weight of the whole Atmoſphere is various, being counter- 
poiſed ſometimes by 283 Inches of Mercury, and at other Times by no lets 
than 302, ſo that the under Parts being preſſed by about a 15th Part leſs 
Weight, the ſpecifick Gravity of the Air upon that Score, will ſometimes be 


a 15th Part lighter than another; beſides, Heat and Cold does very conſide- 


rably dilate and contract the Air, and conſequently alter its Gravity; to which 
add the Mixture of Effluvia or Steams riſing from almoſt all Bodies, which 
aſſimulating into the Form of Air, are kept ſuſpended therein, as Salts diſ- 
ſolved in Liquors, or Metals in corroding Menſtrua ; which Bodies being all 
of them very much heavier than Air, their Particles by their Admixture muſt 


needs encreaſe the Weight of that Air they lie incorporated withal, after the 


ſame manner as melted Salts do augment the ſpecifick e of Water. 


Tis alſo true, that the Condenſations are not poſſible beyond certain De- 


grees; for being compreſſed in an 8ooth Part of the Space it takes up here, 
its Conſiſtence will be equally denſe with that of Water, which yields not to 
any Force whatſoever, as hath been found by ſeveral Experiments tried 


here, and at Florence by the Academia del Cimenio; nor can the Rarefaction 


proceed in infinitum ; for ſuppoſing the Spring whereby it dilates it ſelf, occa- 


ſioned by what Texture of Parts you pleaſe, yet muſt there be a determi- 


nate Magnitude of the natural State of each Particle, as we ſee it is in Wooll, 
and the like, whoſe Bodies being compreſſible into a very ſmall Space, have 
yet a determinate Bulk which they cannot exceed, when freed from all man- 


ner of Preſſure. 5 
Theſe Objections diſturb the Geometrical Accuracy of theſe Concluſions 
drawn from the ſpecifick Gravity of the Air, obſerved at any Time; but the 
Method here ſhewn will compute, by a like Calculation, the Heights of the 
Quick-filver, and the RarefaCtions of the Air from any aſſigned Height of the 
Barometer at the Earth's Surface, and any ſpecifick Gravity given. As to 
the Condenſation and Rarefaction by Heat and Cold, and the various Mix- 
tures of aqueous and other Vapours, theſe two Objections ſeem generally 
to compenſate each other ; for when the Air is rarified by Heat, the Va- 


F Pours are raiſed moſt copiouſly, ſo that tho? the Air, properly ſo call'd, be 


expanded, and conſequently lighter, yet the Interſtices thereof being croud- 
Vol. II. | Zi D ed 
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ed full of Vapours of much heavier Matters, Bulk for Bulk, the Weight of 
the Compoſitum may continue much the ſame 3 at leaſt a moſt curious Expe- 
riment made by the ingenious Mr. Jobn Cafwel of Oxford, upon the Top of 
Snowdon Hill in Caernarvonſhire, ſeems to prove that the firſt Inches of Mer- 
cury have their Portions of Air near enough to what I now determine ; for the 
Height of the Hill being 1240 Yards, or very near it, he found the Mercury 
to have ſubſided to 25,6 Inches, or 4 Inches below the mean Altitude there- 


of at the Level of the Sea, and the Space anſwering to 4 Inches, by my Cal- 


culation ſhould be 1288 Yards: And it agrees as well with the Obſervation in 
the Appendix to M. Paſcal's Book, de Þ Equilibre des Liquers, made on the 
high Hill in Auvergne, call'd Le Puy de Domme. So that the Rarefaction 
and Vapours ſeem not to have alter*d conſiderably the Gravity of the under 
Parts of the Air; and much above the Height where theſe Experiments were 
made, do few Vapours aſcend, and the Cold is ſuch, that the Snow lies con- 
tinually ; ſo that for the more elevated Parts of the Sphere of Air there is 
much leſs Reaſon to doubt. | 
X. 1. It is obſer ved of the Barometer, that the Quick-ſilver is not affected 


Ti: Ui. with the Weather, or very rarely, let that be either cloudy, rainy, windy, 


flver; by 
Dr. Liſter, 
Ne 16 Fo 


8 2 · 970. 


or ſerene, in St. Helena, or the Barbadoes: and therefore probably not within 
the Tropicks, unleſs in a violent Storm or Hurricane. The firſt is affirmed by 


Mr. Halley, who kept a Glaſs near two Months in the Iſland of St. Helena, and 


the other of Barbadoes ſtands upon the Credit of our Regiſters. 4 
2. In England, in a violent Storm, or when the Quick-ſfilver is at the very 
loweſt, it then viſibly breaks and emits ſmall Particles, as J have more than 
once obſerved; which Diſorder I look upon as a kind of Fretting; and con- 
ſequently at all Times of its Deſcent, it is more or leſs upon the Fret. 
In this Diſorder of the Quick-ſilver, I imagine it hath its Parts contracted, 


and cloſer put together; which ſeems probable, for that, for Example, the 


Quick- ſilver then emits, and ſqueezes out freſh Particles of Air into the 
Tube, which encreaſing the Bulk of the Air, and conſequently its Elaſtici- 
iy, the Quick-ſilver is neceſſarily depreſs'd thereby, that is, by an external 


orce or Power; and alſo the Quick- ſilver muſt of it ſelf come cloſer together, 


in its own internal Parts, that is, deſcends, for both Reaſons. 
And that much Air is mixed with it, appears from the Application of a 

heated Iron to the Tube, as is practiſed in the purging of it that way ; and 

alſo for that poliſh*d Iron will ruſt, though immers'd in it, as ſome Philoſo- 


| Phers have lately obſerved. 3 


Now when the Quick- ſilver riſes in the Pipe (which it certainly does both 
in hot and froſty Weather) it may then be ſaid to be in a natural State, free, 
open, and expanded like it ſelf, which it ſeems it ever is within the Tropicks, 
and with us only in very hot and very froſty Weather. But when it de- 
ſcends, it is then contracted, and as it were convulſed and drawn together, 
as it moſtly is in our Climate of England, and more or leſs, as we gueſs, in all 
Places on this Side the Tropicks. Which Contraction plainly appears from the 
concave Figure of both Superficies, not only in that of the Quick-ſilver in the 
Tube, but alſo (if well obſerved) in that which ſtagnates in the Pot or Diſh 


it ſelf, 


The 
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The Difficulty ſeems to lie in the reconciling the ſame Effect of the 
Quick-filver's riſing in the Tube, from ſuch ſeemingly different Cauſes, as 
great Heat and intenſe Froſt : and thoſe who ſhall willingly aſſent to us in one 
Particular, and grant us Warmth as a probable Cauſe of its Reſtitution to its 
Nature, will yet be at a Stand how to imagine, that great Froſt likewiſe 
ſhould bring the Quick-filver nearer its own Nature too. I anſwer, that 
Salts liquified will coagulate or cryſtallize, that is, will return to their own 
proper Natures, both in Cold and in Heat; and therefore, tho' moſt Men 
practiſe the ſetting them in a cool Cellar for that Purpoſe, yet ſome (as Zwel- 
fer) adviſe, as the beſt Means to have them ſpeedily and fairly cryſtallized, 
to keep them conſtantly i» Balneo. Thus alſo the Lympha of the Blood 
does become a Jelly, if you ſet it in a cool Place, and the ſame is by Warmth 
in like manner inſpiſſated. Again, that it is no new Opinion, that Water is 
naturally Ice, if no Diſquiet from ſome external Accident hinder. Bornt- 
chius the learned Dane has ſaid ſomething for it: And altho' ſome may 
think that what he hath ſaid, was a mere Compliment to his own frozen 
Climate, yet I dare venture to add, in Confirmation of that Doctrine, that 
Salt is naturally Rock, that is, naturally foſſile, not liquid; and yet this is 
moſt like Ice of any thing in Nature, not only becauſe of its Tranſparency, but 
alſo for its eaſy Liquefaction, and the ſudden Impreſſions and Changes which 
Air makes upon it, ſo that it is ſcarce to be preſerved in its natural State of 
Cryſtallization. Alſo Salts of all ſorts ſeem naturally to propagate themſelves 
in a hard State, and to vegetate in a dry Form. The like is to be obſerved in 
Quick- ſilver, of its being a hard Rock, and alſo from its Willingneſs to em- 
brace upon all Occaſions a more fixt State, as in its Amalgamizing with al- 
moſt all ſorts of Metals. 5 | 
It will not be amiſs by way of Corollary, to add a Note or two about 
healthful and ſickly Seaſons, more particularly as they may refer to this Phæ- 
nomenon of great Cold and Froſt. If therefore Quick-ſilver and Liquids are 
neareſt their own Natures, and have leſs Violence done to them, in ver 
cold and very hot Seaſons, the Humours of our Bodies, as Liquids, in all 
Probability, muſt be in ſome meaſure accordingly affected. And that there- 
fore Cold is healthful, I argue from the vaſt Number of old Men and Wo- 
men, to be found upon the Mountains of England, comparatively to what are 
found elſewhere. 7 5 | Is | 
: Again, the Blood it ſelf, or the vital Liquor of Animals equivalent to it, is 
in moſt Kinds of Animals in Nature ſenſibly cold; for that the Species of 
Quadrupeds and Fowls are not to be compared for Number to Fiſhes and 
Infects ; there being, in all Probability, by what I have obſerved, above a 
hundred Species of theſe latter Creatures, whoſe vital Juice is cold, to one of 
the former: But becauſe we 'moſt converſe with thoſe whoſe vital Juice is 
hot, we are apt to think the ſame of all. 
Again, I have obſerved, which J offer as an Argument of the little Injury 
intenſe Cold does to the Nature of Animals : I fay, I have ſeen both Hexa- 
pode Worms (which I compare to the tender Embryo's of ſanguineous Ani- 
mals, becauſe ſuch are in a middle State) and Flies of divers Sorts, hard 
frozen in the Winter, and I have taken 1 up from the Snow, and CT | 
8 — ca 
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caſt them again the Glaſs, they would endanger the breaking of i it, and 
make it ring like ſo much hard Ice; yet when I put the Inſects under the 
Glaſs, and ſet them before the Fire, they would, after a ſhort Time, nimbl 
creep about, and be gone, if the Glaſs which I whelmed upon chem, had not 
ſecured them. 

2. It hath indeed been noted by a very wiſe Philoſopher, in Contradidtion 
to our Engliſh Proverb, which ſays, that A green Chriſtmas makes a fat Church- 
yard ; that the laſt Plague broke out here at London, after a long and ſevere 
Winter 1665. But J reply, That that was accidentally only ;, for that Diſeaſe 
is never bred amongſt us, but comes to us by Trade and Infection. ?*Tis pro- 
perly a Diſeaſe of Aſia, where it is Epidemical. And therefore, by the Pro- 
vidence of God, we are very ſecure from any ſuch Calamities as the natural 
Effect of our Climate. Bur we are not to judge or prognoſticate of the Salu- 
brity or Sicklineſs of a Year, from foreign Diſeaſes, but the raging of ſuch 
as are natural to the Men of our Climate, 

2. To account for the different Heights of the Mercury at ſeveral times, 

will not be unneceſſary to enumerate ſome of the principal . Obſervations 
made upon the Barometer. 


The firſt is, That in calm Weather, when the Air is inclined to Rain, the 
Mercury i is commoly low. 

2. That in ſerene good fettled Weather, the Mercury is generally high. 

That upon very great Winds, tho' they be not accompanied with Rain, 
the Mercury ſiobs loweſt of all, with relation to the Point of the Compaſs 
the Wind blows upon. 

4. That, Cæteris Paribus, the greateſt Heights of the Mercury are found 
upon Eaſterly, and North-eaſterly Winds. 

5. That in calm froſty Weather the Mercury generally ſtands high, 
6. That after very great Storms of Wind, when the Quick- ſilver has been 
low, it generally rifes again very faſt, 

That the more northerly Places have greater Alterations of the Baro- 
ſco cope than the more ſoutherly. 

8. That within the Tropicks, and near them, thoſe Accounts we ins had 
from others, and my own Obſervations at St. Helena, make very little or no 
Variation of the Height of the Mercury in all Weathers. 

Hence I conceive, that the principal Cauſe of the Riſe and Fall of the Mer- 
cury, is from the variable Winds, which are found in the Temperate Zones, and 
whoſe great Unconſtancy here in England, is moſt notorious. | 

A ſecond Cauſe is the uncertain Exhalation and Precipitation of the Vapours 
lodging in the Air, whereby it comes to be at one Time much more crouded 
than at another, and conſequently heavier 3 but this latter, in a great mea- 
ſure, depends upon the former. Now from theſe Principles, I ſhall endeavour 
to explicate the ſeveral Phænomena of the Barometer, taking them in the 
ſame Order I laid them down. Thus, 

I. The Mercury's being low, inclines it to Rain, becauſe the Air being 
light, the Vapours are no longer ſupported thereby, being become ſpecifical- 
ly heavier than the Medium wherein they floated, ſo that they deſcend towards 
the Earth, and in their Fall, enz wich other en Particles, they in- 


corporate 


) 


coporate together, and form little Props of Rain; but the Mercury's being at 


one time lower than another, is the Effect of two contrary Winds blowin 


from the Place where the Barometer ſtands ; whereby the Aft of that Place 1s 


carried both ways from it, and conſequently the incumbent Cylinder of Air is 


diminiſhed, and accordingly the Mercury ſinks; as for Inſtance, it in the 


German Ocean it ſhould blow a Gale of weflerly Wind, and at the ſame time 


F an eaſterly Wind in the Triſh Sea; or if in France it ſhould blow a northerly 
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Wind, and in Scotland a ſoutherly ; it mult be granted me that that Part of 
the Atmoſphere impendent over Exgland, would thereby be exhauſted and at- 
tenuated, and the Mercury would ſubſide, and the Vapours, which before 
floated in thoſe Parts of the Air of equal Gravity with themlelves, would fink 
to the Earth. 

2, The greater Height of the Barometer is. occaſioned by two contrary 
Winds blowing towards the Place of Obſervation. whereby the Air of other 
Places is brought thither and accumulated ; fo that the incumbent Cylinder 
of Air being encreaſed both in Height and Weight, the Mercury preſſed there- - 
by muſt needs riſe and ſtand high, as long as the Winds continue ſo to blow; 
and then the Air being ſpecifically heavier, the Vapours are better kept ſuf- 
pended, ſo that they have no Inclination to precipitate and fall down in Drops 
which is the Reaſon of the ſerene good Weather, which attends the greater 
Heights of the Mercury. 0 T2 

3. The Mercury ſinks the loweſt of all by the very rapid Motion of the 
Air in Storms of Wind, For the Tract or Region of the Earth's Surface, 
wherein theſe Winds rage, not extending all round the Globe, that ſtagnant 
Air which is left behind, as likewiſe that on the Sides, cannot come in ſo faſt _ 
as to ſupply the Evacuation made by ſo ſwift a Current; ſo that the Air muſt 
neceſſarily be attenuated when and where the ſaid Winds continue to blow, 
and that more or leſs, according to their Violence; add to which, that the Ho- 
rizontal Motion of the Air being ſo quick, as it is, may, in all Probability, take 
off ſome Part of the perpendicular Preſſure thereof; and the great Agitation 


= of its Particles is the Reafon why the Vapours are diſſipated, and do not con- 


denſe into Drops ſo as to form Rain, otherwiſe the natural Conſequence of the 
Air's Rarefaction. 1 | . | NE ets 

4. The Mercury ftands the higheſt upon an Eaſterly or North-eaſterly 
Wind, becauſe in the great Atlantick Ocean, on this fide the 35th Deg. of 
North Latitude, the Weſterly and South-weſterly Winds blow almoſt always 


Trade; ſo that whenever here the Wind comes up at Eaſt and North-eaſt, 


tis ſure to be check*d by a contrary Gale, as ſoon as it reaches the Ocean; 


wherefore, according to what is made out in our ſecond Remark, the Air 


muſt needs be heaped over this Iſland, and conſequently the Mercury muft 


ſtand high as often as theſe Winds blow. This holds true in this Country, 


but is not a general Rule for others where the Winds are under different Cir- 
cumſtances; and I haye ſometimes ſeen the Mercury here as low as 29 Inches 


upon an Eaſterly Wind, but then it blew exceeding hard, and ſo comes to be 
accounted for by what was obſerved upon the third Remark. 


5. In Calm Froſty Weather the Mercury generally ſtands high, becaufe 
(as I conceive) it ſeldom freezes but when the Winds come out of the 
| Northern 
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Northern and North-eaſtern Quarters, or at leaſt unleſs thoſe Winds blow at 


no great Diſtance off; for the Northern Parts of Germany, Denmark, Sweden, 
Norway, and alÞthat Tract from whence North-eaſtern Winds come, are 
ſubject to almoſt continual Froſt all the Winter; and thereby the lower Air 
is very much condenſed, and in that State 1s brought hitherwards by thoſe 
Winds, and being accumulated by the Oppoſition of the weſterly Wind blow- 
ing in the Ocean, the Mercury muſt needs be preſt to a more than ordinar 


Height; and as a concurring Cauſe, the ſhrinking of the lower Parts of the 


Air into leſſer Room by Cold, muſt needs cauſe a Deſcent of the upper Parts 


of the Atmoſphere, to reduce the Cavity made by this Contraction to an - 
quilibrium. wr | 


6. After great Storms of Wind, when the Mercury has been very low, it 


generally riſes again very faſt ; I once obſerved it to riſe 13 Inch in leſs than 
6 Hours after a long continu'd Storm of South-weſt Wind. The Reaſon is, 


becauſe the Air being very much rarified, by the great Evacuations which 


ſuch continued Storms make thereof, the Neighbouring Air runs in the more 


ſwiftly to bring it to an Æquilibrium; as we lee Water runs the faſter for ha- 
ving a great Declivity. 


UW * 


7. The Variations are greater in the more Northerly Places, as at Stock- 


des Liquet:. Holm greater than at Paris (compared by M. Paſcall) becauſe the more Nor- 


cherly Parts have uſually greater Storms of Wind than the more Southerly, 


whereby the Mercury ſhould ſink lower in that Extream; and then the Nor- 
therly Winds bringing the condenſed and ponderous Air from the Neighbour- 


hood of the Pole, and that again being checked by a Southerly Wind at no 


great Diſtance, and ſo heaped, muſt of Neceſſity make the Mercury in ſuch 


Caſe ſtand higher in the other Extream. +2 
8. Laſtly, This Remark, That there is little or no Variation near the E- 


 quinoFial, does above all others confirm the Hypotheſis of the variable Winds 


being the Cauſe of theſe Variations of the Height of the Mercury; for in the 
Places above named there is always an eaſy Gale of Wind blowing nearly 
upon the ſame Point, viz. E. N. E. at Barbadoes, and E. S. E. at St. Helena; 


ſo that there being no contrary Currents of the Air to exhauſt or accumulate 


it, the Atmoſphere continues much in the ſame State : However, upon Hur- 
ricanes (the moſt violent of Storms) the Mercury has been obſerved very 
low, but this is but once in two or three Years, and it ſoon recovers its ſet- 
tled State, about 293 Inches. 

The principal Objection againſt this Doctrine is, that I ſuppoſe the Air 
ſome times to move from thoſe Parts where it is already evacuated below 
the Zquilibrium, and ſometimes again towards thoſe Parts where it is con- 
denſed and crouded above the mean State ; which may be thought contra- 
dictory to the Laws of Static and the Rules of the Zquilibrium of Fluids. 


But thoſe that ſhall conſider how, when once an Impetus is given to a Fluid 


Body, it is capable of mounting above its Level, and checking others that 
have a contrary Tendency to deſcend by their own Gravity, will no longer 


regard this as a material Obſtacle ; but will rather conclude, That the great 


Analogy there is between the Riſing and Falling of the Water upon the 
Flux and Refiux of the Sea, and this of accumulating and extenuating the 


Air, 
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- Air, 1s a great Argument for the Truth of this Hypotheſis. For as the Sea, 


over againſt the Coaſt of Eſſex, riſes and ſwells by the meeting of the two 
contrary Tides of Flood, whereof the one comes from the S. V. along the 
Chanel of England, and the other from the North; and, on the contrary, 
ſinks below its Level upon the Retreat of the Water both ways, in the Tide 
of Ebb; ſo it is very probable, that the Air may Ebb and Flow after the 
ſame manner 3 but by reaſon of the Diverſity of Cauſes, whereby the Air may 
be ſet in moving, the Times of theſe Huxes and Refluxes thereof are purely 
caſual, and not reducible to any Rule, as are the Motions of the Sea, depend- 
ing wholly upon the regular Courſe of the Moon. 5 


XI. 1. The Experiment is briefly this; That a Tube being after the Torri- The Cauſe of 

: cellian Way filled wish Mercury, and before Inverſion perfectly purged of Air, A. 

doth, when inverted, remain top full, even to the Height of 75 Inches. 3 
Mr. Hugens, to render a probable Cauſe of this ſtrange Effect, conceiveth rages Hu 


That, beſides the Preſſure of the Air which keeps the Mercury ſuſpended at; 


the Height of about 27 Inches, (and of the Truth of which. we are convinced 


. by a great Number of other Effects that we ſee) there is yet another Preſſure, 


ſtronger than that, of a more ſubtile Matter than Air, which without Diffi- 
culty penetrates Glaſs, Water, Quick-ſilver, and all other Bodies, which we 
find impenetrable to Air. This Preſſure, he ſaith, being added to that of the 
Air, is capable to ſuſtain the 75 Inches of Mercury, and poſſibly more, as 
long as it works only againſt the lower Surface, or againſt that of the Mer- 
cury, in which ſtands the open End of the Tube: But as ſoon as it can work 
alſo on the other ſide, (which happens when ſtriking or hitting againſt the 
Tube, or intromitting into it a ſmall Bubble of Air, you give way to this 
Matter to begin to act) the Preſſure of it becomes equal on both Sides, ſo 
that there is no more but the Preſſure of the Air which ſuſtains the Mercu- 
ry at the ordinary Height of 29 Inches. | 

If you ask, why the Quick-filver in the Tube of this Experiment does 
not feel the Preſſure of this Matter, even whilſt that Veſſel is yet full ; fince 
M. Hugens ſuppoſeth, that it pierceth without Difficulty the Glaſs as well as 
the Mercury, &c. and why the Particles of this Matter do not join together 


and begin the Preſſure, in regard that they go and come thorough the whole 


Extent of the Mercury, and that the Glaſs does not hinder their Communica- 
tion with thoſe that are without ? 55 | 
To remove this Difficulty, which in M. Hugens's own Opinion is very great, 


he anſwers, That though the Parts of the Matter by him ſuppoſed, do find 
2 Paſſage between thoſe that compoſe the Glaſs, Quick-filver, Sc. yet they 
there find not ſufficiently large ones for many to paſs together, nor to move 
there with that force which is requiſite to ſeparate the Parts of the Quick- 
= ſilver, that have ſome Connexion together. And this very ſame Connexion, 

be faith, is the Cauſe that though on the Side of the inner Surface of the 
Z Glaſs, which touches the ſuſpended Mercury, many of its Parts be preſſed 
by the Particles of this Matter; yet there being alſo a great Number of 
them that feel no Preſſure, by reaſon of the Parts of the Glaſs, behind 
which they are placed, they retain one another, and they remain all ſul- 
3 pended, becauſe there is much leſs Preſſure on the Surface of the Quick- 


{ſilver 
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1 ( 24 ) 
ſilver that is contiguous to the. Glaſs, than upon that below, which is all 


expoſed to the Action of that Matter which makes this ſecond Preſſure, - 
The ingenious and candid Author of this Solution acknowledges himſelf, 


That it doth not ſo fully ſatisfy him, as not to leave ſome Scruple behind ; 


but then he adds, That that Keeps him not from being very well aſſured of 
that new Preſſure, which he hath ſuppoſed beſides that of the Air, by reaſon 
as well of the Experiment already alledged, as of two others; which he ſub- 


| Joins, to this Effect. / 


Firſt, When two Plates of Metal or Marble, whoſe Surfaces are perfectly 


plain, are put one upon another, they do ſo ſtick together, that the upper- 


moſt being lifred up, the undermoſt follows without quitting it; and the Cauſe 


hereof is juſtly aſcribed to the Preſſure of the Air againſt their two external 


Surfaces. He taking then two Plates, each of them but about an Inch ſquare, 


being of that Matter of which anciently they made Looking-Glaſſes, and 
cloſing them ſo exactly together, that without putting any Thing between, 


the uppermoſt keeps not only up the other, but ſometimes alſo with it 3 
Pounds of Lead faſten'd to the lowermoſt ; and thus they remain together as 


long as you pleaſe. Having thus Joined them, and charged them with 3 


Pounds weight, he ſuſpended them in the Recipient of his Engine, and exhau- 
{ted it of Air fo far as that there remained not enough to ſuſtain by its Preſſure 
as much as an Inch height of Water, and yet his Plates disjoined not. He 
adds, that he made the ſame Experiment by putting Spirit of Wine between 
the two Plates, and found that in the Recipient evacuated of Air they ſuſtain- 
ed, without being ſevered, the ſame Weight they did when it was full of Air. 


This he thinks ſhews clearly enough, that there remains yet in the Recipient 


a Preſſure great enough, after that of the Air is thence taken away; and that 

there is no more Reaſon to doubt of it, than of the Preſſure of the Air it ſelf. 
The Second Experiment is, That whereas the Effect of a Siphon of unequal 

Legs, by which you wake the Water of a Veſſel to run over, is no longer 


_ aſcribed to Fuga Vacui, but to the Weight of the Air, which preſſing upon the 


Water of the Veſſel makes it rife in the Siphon, whilſt on the other Side it 
deſcends by its Weight; Mr. Hugens found a Means to make the Water of 


the Siphon, run after that the Recipient was exhauſted of Air, and he ſaw that 


with Water purged of Air it did the Effect as well as without the Recipient. 
The ſhorteſt of the Legs of the Siphon was 8 Inches long, and its Aperture of 
two Lines. And he will not have us doubt whether the Recipient was well ex- 
hauſted of Air, for he did aſſure himſelf of that, as well by finding that there 
came out no more Air through the Pump, as by other more certain Marks. 


And this he takes for a farther Confirmation of his Suppoſition of a preſſing 


Matter more ſubtile than the Air. To which he adds, That if you take the 
Pains of ſearching to what Degree the Force of this Preſiure reacheth (which 
he ſaith cannot be better made than by purſuing the Experiment with Tubes 
full of Mercury, yet longer than thoſe employed by Mr. Boyle) it will perhaps 
be found, that this Force is great enough to cauſe the Union of the parts of 


_ Glaſs, and of other Sorts of Bodies, which hold too well together, not to be 


conjoined but by their Contiguity and Reſt, as M. Des Cartes would have it. 
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2. I have given an Account of this odd Phenomenon in my Treatiſe de Mo- 

tu, Cap. 14. Schol. Prop. 13. Where J hinted two Reaſons (though not perfectly By Pr. J- 
ſatisfied in either :) The one of my own, concerning the Spring of the Air ne- gr. p. 3160. 
ceſſary to put heavy Bodies in Motion, not impelled by any other Force: The 
other of my L. Brounker, That there might be in the Air yet a greater 
Weight or Preſſure than is neceſſary for the Height of 29 Inches, in caſe there 
be nothing but the bare Weight of Quick- ſilver to be ſupported. I find M. 
Hugens to fall in with that of my L. Brounker, ſave that what we comprehend 
under the Name of Air, he calls a more ſubtile Matter; which alters not the 
' Caſe at all, but only the Name. = CE a 
But ſurely there muſt be ſomewhat more than this ſubtile Matter, to ſolve 
the Phænomenon, notwithſtanding the two Experiments now alledged by 
M. Hugens in favour of it; for, if this Matter be ſo ſubtile as to preis 
through the Top of the Glaſs upon the Quick-filver, (and conſequently 
through the Upper upon the Nether of the two Marbles) as is acknowledged 
(and without which it is no more able to precipitate the Quick-ſilver while 
impure, and when it is in part ſubſided, than when it is pure, and the Tube 
top full:) I do not ſee, why it ſhould not balance it ſelf (above and below) 
in the ſame manner as common Air would do, if the Tube were pervious 
to it at both Ends, and the Quick filver, by the Preponderance of its own 
Weight fall preſently. And the Anſwer, That though Glaſs be penetrated 
by it, yet not in ſo copious a manner as where no Glaſs is, doth not to me 
ſolve the Difficulty ; becauſe the ſame Obſtacle doth juſt in the ſame man- 
ner remain, when the Tube is in part emptied, and when the Quick-ſilver 
is unpurged; the Pores of the Glaſs not being, by either of thoſe, made 
more open or more pervious. And if we ſuppoſe the ſubtile Matter by Per- 
colation to be ſtrained through with ſome Difficulty, (as Air or Water would 
| be through a Cloth) this might poſſibly cauſe the Quick-ſilver, when it 
does fink, to fink gradually; but not (as we ſee it) ſuddenly to fall to the 
> nn Heightof 290 lacks. | 


1 5 


c I )!hhe Connexion or Coheſion of the Parts of Quick-ſilver, either each to 
f © other, or to the Sides of the Glaſs, which M. Hugens ſuppoſeth to require for 
t their Separation a greater Force than is in theſe percolated Particles, till they 

have. Room made for them to combine; ſeems to me the leſs conſiderable, 


f |} becauſe it is not ſo neceſſary to ſeparate them from each other, ſince they 
may unſeparated ſlide down by the Sides of the Glaſs, to which it is well 
e 7 Known, and viſible to the Eye, the Quick- ſilver is not at all apt to ſtick, but 


doth rather decline that Contact; in like manner as we find Water not apt to 

g join with Oil or Greaſe, though Water to Glaſs, and Quick ſilver to Gold, 

e dos very readily apply themſelves. So that there needs no ſuch Force to diſ- 

h Join the Quick-ſi]ver from the Glaſs, whatever there may be for disjoining its 
Parts one from another. a 


2s If therefore we ſhould ſuppoſe the Preſſure of the groſſer Air down- 
of wards on A B (the Surface of the ſtagnant Quick-ſilver) and conſequent- xy. 7. 


0 q ly by means thereof upwards at C, ſufficient only to bear up that in the 
"> Tube to the Height of J; but the ſuperadded Weight or Preſſure of the 


purer Air to hold it up as high as D, (75 Inches or more) while it is full 


and 
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(6) 

and the Quick. ſiver well cleanfed, as if ſo long it could not enter at D; but in 
Cafe it be not fo cleanſed, or be already ſunk to H, this puret Air would en- 
ter at D, and thruſt it down to 7, counter-balancing the Preſſure (at C) of the 
purer, but not of the groſſer Air (which I take to be the Sum of the Cauſe aſ- 
fign'd by M. Hugens:) Tam yet to ſeek, why it may not as well penetrate D 
at firſt, to begin the Deſcent, as afterwards to purſue it; and why not as well 
begin the Deſcent when the Quick-filver is well cleanſed of Air, as when it is 


not ſo; and why alſo, if the pure Air do freely enter at D, it does not preſently 


fall; or, if not freely, why, when it does fall, it falls ſuddenly, and not lei- 


ſurely, from D to J; eſpecially fince ſo ſmall a Weight as D H of pure Air 


(for the groſſer cannot enter) is very inconſiderable; if not at all, or not 
freely, preſſed by that incumbent on D; and the Adheſion not conſider- 
ably leſs, by being ſeparated only at the Top, while it yet continues to touch 
the Sides, : ele 903-10, Goh: = 504% 
I am apt therefore, as heretofore, to aſcribe the Cauſe of this Phanomenon 


to the Spring that is in Air, and the want thereof in Quick-fiIver ; for, that 
in Air there is a Spring or Elaſticity, is now undoubted ; but in Water 
cleanſed of Air, though many Experiments have been attempted to that pur- 


poſe, it has not yet been found that there is any: And I am apt to think the 


like of Quick-ſilver, though I do not know that this has been yet fo rigo- 


rouſly examin'd. Now ſuppoſing, That Matter being at Reſt will ſo con- 


tinue till it be put in Motion by ſome Force; this Force may be either that 
already in Motion (which is the Caſe when 


of Percuſſion from ſome Body 
the Quick-ſilver falls by ſhaking or ſtriking the Tube) or of Pulſion from 
a contiguous Body beginning to move, as by the Expanſion of fome adja- 
cent Spring (which is the Cafe when the ſpringy Parts of the Air, either 


left in unpurged, or re- admitted in the Quick-filver, by expanding themſelves 

put the Quick- ſilver in Motion ;) or ſome Conatus or Endeavour of its own, 
ſuch as is that of a Spring, from whatever Cauſe it be, which I do not here 
enquire, but has place only in Springy Bodies; and therefore if Water and 
Quick-ſilver be not ſuch, they will not on this account put themſelves in 


Gravity or Heavineſs is reputed to be ſuch a Coxatus or Pronity to move 
downwards, and ſo to put it ſelf in Motion; and the Wonder at preſent is, why 
it does not ſo here. But if this which we call Gravity ſhould chance to be not 
a poſitive Quality or Conatus originally of it ſelf, but only the Effect of ſome 
Pulſion or Percuſſion from without (which poſſibly may be the Cafe, and 


e from the Spring of the Air about us) then while this Pulſion and 
Percuſſion is wanting (however obviated) the Bodies accounted heavy, will 


not of themſelves begin ro fall z which ſeems to be the preſent Caſe. 
And this is the more conſiderable, becauſe we cannot, at leaſt not yet, find, 


what is the utmoſt Height at which the Quick-filver thus accumulated will re- 


main ſuſpended; there having been, for ought I know, no Height yet at- 


tempted, at which, if cleanſed, it will not ſtand ; and that of 75 Inches, con- 


ſidering the Weightineſs of Quick-filyer, is a very great one, being more than 
equivalent to 80 Foot of Water. 
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(27) 
My Lord Broweke doth 2 little alter the Caſe from what I take to be the 
pathefis of Mr. Hugent; far be ſuppoſeth this purer Part of the Air to be 

* Nature with the groſſer Part (which I think M. Hugens doth not) 


and, though finer than the reſt, ſo as to penetrate Glaſs, which the groſſer 


will not (there being in all ſorts of Grains; ſome greater than others, and 
which will not paſs ſo fine a Steve) yet of a ſpringy Nature, as the groſſer 
Parts are 5 which therefore acts, not by its Weight only, but by its Spring; 
and therefore when once entered, though in a ſmall Proportion, acts as ef- 
fectually at its firft Entrance as if the whole incumbent Air had Admiſſion, 
its Spring being of a like Tenſure with that of the outward Air, (as I have 
heretofore ſhewed, Cap. 14. De Mou, Prop. 11, 12, 13.) but M. Hugens's 


more ſubtile Matier than Air, though he muſt allow it Weight, for elſe its 


* 
# 2 #1 2 * A 2 — 1 0 x 
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Entrance would be nothing to the purpoſe; yet whether he allow it a 
Spring, I cannot tell; nor deth be inform us. And when he ſays, this 
more ſubtile Matter than Air doth without Digiculty penetrate Glaſs, Wa- 
ter, Quick ſilver, and all other Bodies, which we find impenetrable to Air, I 
know not whether he mean, without any Difficulty, as the Words ſeem to 


import; or, as I conjecture by what follows, without great Difficulty, though 


with ſome. | | 


But his LordGip, if I miſtake not, thovgh he allows his ſpringy, fubtile 


Matter to penetrate Glaſs, yet not without Difaculty ; and till it have ſome 
Room made, as at HD, wherein it may recollect it ſelf, cannot exert its Spring; 


and therefore not while top full of cleanſed Quick-ſilver, but ſo ſoon as ſome 


Room is made for it; whereas if the Qu ck ſilver be nat purged of Air, that 
little Air remaining doth by its Spring begin the Motion. 

He thinks it alſo not improbable, and if it ſo prove, it will be a good Con- 
firmation of this Hypotheſss, That a large but low Tube of Glaſs (ſhorter than 
29 Inches) may ſtand top full of Quick-filver, though with a ſmall Hole in 
the Top, as at I; at leaſt if immerged in Water, in caſe Air be too ſubtile for 


our Mechanicks. 


He might alſo, ſuitably enough to his own Hypotheſis, have ſo explained bim- 


ſelf as to allow his more ſubtile Parts of common Air to penetrate Quick-ſilver, 


but not Glaſs; and therefore, in caſe of Room for it at H D, it might through 
— Quick-filyer, and that at C, paſs upwards to ¶ D, and there exert 
its Spring. 5 58 

I bere is yet another way of explicating the ſame Hypotheſis, without allow—- 
ing this ſubtile Matter to pierce the Glaſs; which is this: Our com- 
mon Air being an Aggregate of very heterogeneous Parts, we may well 


ſuppoſe ſome of them to be Springy, and others not to be ſo. The ſpringy 


Parts we may conceive to be ſo many conſiſtent Bodies, like ſmall Hairs 
or ſpringy Threads wrapped up in different Forms and variouſly intangled, 
and ſo as to form many Vacuities, capable of admitting (what the other Parts of 
the Air may beſuppoſed to be) ſome. fluid Matter, which may inſinuate into 
thoſe Vacuities (as Water in a Bundle of Ruſhes) without diſturbing the Tex- 
ture of thoſe ſpringy Parts; and which may preſs as a Weight, but not as a 
Spring (Of which Diſtinction ſee Cap. 14. De Motu, Schcl. Prop. 11. & Schol. 
Prep. 1 3 P- 729, 730, 732, 733.) 2 if in the Torricel/ian Tube there be 
| | 2 | 4 


a Quantity of ſuch ſpringy Matter, the Spring hereof will be of equal 

ſtrength with that of external Air, (and therefore able ro counterbalance it, 
though its Weight be much leſs) becauſe admitted with ſuch a Tenſure, (ibid. 
Prop. 12, 13.) But if only an unſpringy Fluid (which preſſeth but as a Weight 
not as a Spring) and this defended by the glaſs Tube from any other Preſſure, 
ſave that of its own Weight, it will ſtill be too weak to force its own way, till 


its ſingle Weight be equivalent to that which it is to encounter; which is not 


only the ſpringy Part of the Air, but alſo that fluid unſpringy Part; which 
though (becauſe fluid) it would give way to a ſpringy Body preſſing through 


it, yet not to this fluid, like it ſelf, and deſtitute of ſuch a Spring; and is 


therefore able to keep it up to a much greater Height than it could do if un- 


_ cleanſed of ſpringy Air; ſo long, at leaſt, till ſome ſpringy Body be ad- 
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mitted, or ſome Concuſſion equivalent to it, put it in Motion; but being once 
in Motion, it will ſo continue (as a Bullet impelled by Gun- powder, or an Ar- 
row out of a Bow) till ſtopped by ſome poſitive Force equivalent. 5 
I do not deny, but that this Explication may be ſubject to ſome Difficulties 
and Exceptions; but I think, fewer than that of allowing the Glaſs penetrable 
by this ſubtile Matter: But the beſt way to ſettle this Buſineſs is by ſuitable 
Experiments. NE Ih Ae 40S 
XII. I cauſed to be blown at the Flame of a Lamp ſome Glaſs-bubbles, as 
large, thin, and light, as I could then procure ; and chuſing amongſt them 
one that ſeemed the leaſt unfit for my Turn ( _ of the Bigneſs of a ſome- 
what large Orange, and weighing about 1 Dr. and 10 Gr.) I counterpoiſed it 
in a Pair of Scales, that would loſe their Zquilibrium with about the goth 
Part of a Grain, and were ſuſpended at a Frame. I placed both the Balance 


and the Frame by a good Baroſcope, from whence I might learn the preſeat 


Weight of the Atmoſphere ; then leaving theſe Inſtruments together, though 
the Scales being no nicer than I have expreſſed, were not able to ſhew me 
all the Variations of the Air's Weight that appeared in the Mercurial Baro- 
ſcope ; yet they did what I expected, by ſhewing me Variations no greater 
than altered the Height of the Quick-ſilver half a Quarter of an Inch, and 


perhaps much ſmaller than thoſe. I had the Pleaſure to ſee the Bubble ſome- 


times in an Ægquilibrium with the Counterpoiſe ; ſometimes when the Atmo- 


ſphere was high, preponderate ſo manifeſtly, that the Scales being gently 


ſtirr*d, the Cock would play altogether on that ſide, at which the Bubble was 
hung; and at other Times (when the Air was heavier) that, which was at the 

firſt but the Counterpoiſe, would preponderate, and upon the Motion of the 
Balance make the Cock vibrate altogether on irs ſide. And this would conti- 
nue ſometimes many Days together, if the Air ſo long retained the ſame mea- 
ſure of Gravity; and then (upon other Changes) the Bubble would regain an 
Agquilibrium, or a Preponderance; ſo that I had oftentimes the Satisfaction, by 


looking firſt upon the ſtatical Baroſcope (as for Diſtinction's ſake it may be 


called) to foretel, whether in the Mercurial Baroſcope the Liquor were High 
or Low. e ee N 7. Sheet 

If the Ground on which I went in framing this Baroſcope, be demanded, 

he Anſwer in ſhort may be; 1. That though the glaſs Bubble, and the braſs 

ounterpoiſe, at the Time of their firſt being weighed, be in the Air, wherein 

== they 
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the Beam from its Horizontal Paralleliſm. 


is © By 


they both are weighed, exactly of the ſame Weight; yet they are nothing near 


of the ſame Bulk, the Bubble by Reaſon of its capacious Cavity (which con- 
tains nothing but Air, or ſomething that weighs leſs than Air) being, perhaps, 
a hundred or two hundred Times bigger than the Metalline Counterpoiſe. 
2. That according to the Hydroſtatical Laws, if two Bodies of equal Gravity, 
but unequal Bulk, come to be weighed in another Medium, they will be no 
longer equiponderant; but if the new Medium be heavier, the greater Body, 
as being lighter in Specie, will loſe more of its Weight than the leſſer and more 
compact; but if the new Medium be lighter than the firſt, then the bigger 
Body will out-weigh the leſſer: And this Diſparity ariſing from the Change 


of Mediums, will be ſo much the greater, by how much the greater Inequa- 


lity of Bulk there is between the Bodies formerly equiponderant. 3. That, lay- 
ing theſe two together, I conſider'd that *rwould be all one, as to the Ef- 
fect to be produced, whether the Bodies were weighed in Mediums of differ- 
ing Gravity, or in the ſame Medium, in Caſe its ſpecifick Gravity were con- 
ſiderably alter'd : And conſequently, that ſince it appeared by the Baroſcope, 
that the Weight of the Air was ſometimes lighter, the Alterations of it, in 


Point of Gravity, from the Weight it was of ar firſt counterpoiſing of the 


Bubble of it, would unequally affect ſo large and hollow a Body as the Bubble, 


and ſo ſmall and denſe an one as a Metalline Weight: And when the Air, by 


an Encreaſe of Gravity, ſhould become a heavier Medium than before, it 
would buoy up the Glaſs more than the Counterpoiſe ; and if it grew lighter 


than it was at firſt, would ſuffer the former to preponderate. 


One Morning early, being told of a Miſt, I ſent to ſee whether it made the 


Air ſo heavy as to buoy up the Bubble; but I did not learn, that that Miſt 


had any ſenſible Operation on it. 855 

Though a ſingle Bubble of competent Bigneſs be much preferable, by rea- 
ſon that a far leſs Quantity and Weight of Glaſs is requiſite to compriſe an 
equal Capacity, when the Glaſs is blown into a ſingle Bubble, than when it is 
divided into two; yet I found that the employing of two inſtead of one, did 
not ſo ill anſwer my Expectations, but that they may, for a Need, ſerve the 
Turn inſtead of the other, than which they are more eaſy to be procured: 
And if the Balance be ſtrong enough to bear ſo much Glaſs, without being in- 
jured, by employing two, or a greater Number of large Bubbles, the Effect 
may be more conſpicuous, than if only a ſingle Bubble (though a very good 


one) were employ'd. | 


This Inſtrument may be much improved by divers Accommodations. As, 
1. There may be fitted to the Anja (or Cheek of the Balance) an Arch of a 
Circle divided into 15 or 20 Deg. (more or leſs, according to the Goodneſs of 


the Balance) that the Cock, reſting over againſt theſe Divifions, may readily, 


and without Calculation, ſhew the Quantity of the Angle, by which, when 
the Scales propend either Way, the Cock declines from the Perpendicular, and 


2. Thoſe that will be ſo curious, may, inſtead of the ordinary Counter- 


poiſe (of Braſs). employ one of Gold, or at leaſt, of Lead; whereof the latter 


being of equal Weight with Braſs, is much leſs in Bulk, and the former 
amounts not to half its Bigneſs. 


3. Thoſe 
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Air.) 6. It being very poſſible to diſcover Hydroſtatically, both the Big- 


(30) 


3. Thoſe Parts of the Balance, that may be made of 


Copper or Braſs, with- 
out any Prejudice to the Exactneſs, will, by being made of one of thoſe Me- 
tals, be leſs ſubject than Steel (which yet, if well hardened and poliſhed, may 
laſt good a great while) to ruſt with long ſtanding. 

4. Inſtead of the Scales, the Bubble may be hung at one End of the Beam, 


and only a Counterpoiſe to it at the other; that the Beam may not be burden- 


ed with unneceſſary Weight. / 
5. The whole Inftrument, if placed ma ſmall Frame, like a ſquare Lan- 
thorn, with Glaſs Windows, and a Hole at the Top, for the Commerce of the 


internal and external Air, will be more free from Duft, and irregular Agitati- 


ons; to the latter of which it will otherwiſe be ſometimes incident. 
6. This Inſtrument being accommodated with a light Wheel, and an Index 


(ſuch as have been applied, by the excellent Dr. Chr. Mren, to open Weather- 
Glaſſes, and by the ingenious My. Hook, to Baroſoopes) may be made to ſhew 


much more minute Variations than otherwiſe. | 
. And the Length of the Beam, and Exquiſiteneſs of the Balance, may 

ealily, without any of the foregoing Helps and much more with them) make 

the Inſtrument far exacter than any of thoſe I was reduced to employ. And to 


theſe Accommodations divers others may be ſuggeſted, by a farther Conſidera- 


tion. of the Nature of the Thing, and a longer Practice. 


'Tho?, in ſome Reſpedts, this ftatical Baroſcope be inferior to the Mercurial 


yet in others, it has its own Advantages and Conveniencies above it. 


And, 1. It confirms, ad Oculum, our former Doctrine, That the Falling and 
Riſing of the Mercury depends upon the vary ing Weight of the Atmoſphere ; 


fince in this Baroſcope it cannot be pretended, that a Fuga Vacui, or a Funi- 
culus, is the Cauſe of the Changes we obſerve. 2. It thews, that not only the 
Air has Weight, but a more confiderable one than ſome learned Men, who 
will allow me to have proved it has ſome Weight, will admit; fince even the 
Variation of Weight, in ſo ſmall a Quantity of Air, as is but equal in Bulk to an 
Orange, is manifeſtly diſcoverable upon ſuch Balances as are of the 
niceſt. 3. This ſtatical Baroſcope will oftentimes be more parable than the 
other; for many will find it more eaſy to procure a Pair of good Gold 


Scales, and a Bubble or two, than a long Cane ſeal'd, a Quantity of Quick- 


filver, and all the other Requiſites of the Mercurial Baroſcope; eſpeci- 


ally if we comprize the Trouble and Skill that is requiſite to free the de- 


ſerted Part of the Tube from Air. 4. And whereas the Difficulty of remo- 
ving the Mercurial Inſtrument has kept Men from ſo much as attempting 
to do it, even to neighbouring Places; the eſſential Parts of the Scale Baroſ- 


cope (for the Frame is none of them) may very eaſily, in a little Room, 


be carried whither one will, without the Hazard of being ſpoiled or injured. 
5. There is not in ſtatical Baroſcopes, as in the other, a Danger of Uncertain- 


ty, as to the Goodneſs of the Inſtruments, by Reaſon that in theſe the 


Air is in ſome more, and in ſome leſs perfectly excluded; whereas in thoſe, 
that Confideration has no Place. (And by the way, I have ſometimes, 


upon this Account, been able to diſcover, by our new Baroſcape, that an 


eſteemed Mercurial one, to which J compared it, was not well freed from 


neſs 


RM. 
nefs of the Bubble, and the Contents of the Cavity, and the Weight and Di- 
menſions of the Glaſſy Subſtance (which, together with the included Air, 
make up the Bubble) much may be diſcover'd by this Inſtrument, as to 


the Weight of the Air, abſolute or reſpective. For when the Quick-filver 
in the Mercurial Baroſcope 1s either very high or very low, or at a mid- 
dle Station, between its greateſt and leaſt Height, bringing the Scale Baro- 
meter to an exact Æquilibrium (with very minute Diviſtons of a Grain) you 
may, by watchfully obſerving when the Mercury is riſen or fallen juſt an Inch, 


or a fourth, or half an Inch, Sc. and putting in the like minute Diviſions 


of ea Grain, to the lighter Scale, till you have again brought the Balance 


to an exquiſite Æquilibrium; you may, I ſay, determine what known 


Weight, in the ſtatical Baroſcope, anſwers ſuch determinate Altitudes of the 


| aſcending and deſcending Quick-ſilver in the Mercurial. And if the Balance 


be accommodated with a divided Arch, or a Wheel and Index, theſe Obſer- 


vations will aſſiſt you for the future, to determine readily, by ſeeing the In- 
© clination of the Cock, or the Degree marked by the Index, what Pollency 
the Bubble hath, by the Change of the Atmoſphere's Weight, acquired or 


© loſt, 7. By this ſtatical Inſtrument we may be aſſiſted to compare the Mer- 


> 8 


curial Baroſcopes of ſeveral Places (though never ſo diſtant) and to make 
- ſome Eſtimates of the Gravities of the Air therein. As if, for Inſtance, | 
have found, by Obſervation, that the Bubble I employ'd, weigh'd juſt a 
Dirachm, when the Mercurial Cylinder was at the Height of 29 Inches 
(which in ſome Places J have found a moderate Altitude) and that the Ad- 
dition of the 16th Part of a Gr. is requiſite to keep the Bubble in an Æqui- 
librium, when the Mercury is riſen an 8th, or any determinate Part of an Inch 


above the former Station: When I come to another Place, where there is a 


Mercurial Barometer, as well freed from Air as mine (for that muſt be ſup- 
2 poſed) if taking out my Scale Inſtrument, it appears to weigh preciſely a 
* Drachm, and the Mercury in the Baroſcope ſtand at juſt 29 + ks, we 
may conclude the Gravity of the Atmoſphere not to be ſenſibly unequal in 
both theſe two Places, though very diſtant. And though there be no Baroſ- 
cope there, yet, if there be an Addition of Weight, as for Inftance, the 


16th Part of a Grain, requiſite to be added to the Bubble, to bring the Scales 


to an AÆgquilibrium, it will appear, that the Air, at this ſecond Place, is at 
that Time ſo much heavier than the Air of the former Place was, when the 


Mercury ſtood at 29 4 Inches. 5 . 
But in making ſuch Compariſons, we muſt not forget to conſider the Situa- 


tion of the ſeveral Places; if we mean to make Eſtimates, not only of the 
Weight of the Atmoſphere, but of the Weight and Denſity of the Air. For 
though the Scales will ſhew, as has been ſaid, whether there be a Difference 
of Weight in the Armoſphere at the two Places; yet if one of them be in a 
Vale or Bottom, and the other on the Top, or ſome elevated Part of a Hill, 
it is not to be expected, that the Atmoſphere, in this latter Place, ſhould gra- 
vitate as much as the Atmoſphere in the former, on which a longer Pillar of 

Air does lean or weigh. TE 
And the Mention I] have made of the differing Si uation of Places, puts 
me in Mind of ſomething that may prove another Ule of our ſtatical Ba- 


roſcope x 
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roſcope 3 namely, that by exactly poiſing the Bubble at the Foot of a high 


Steeple, or Hill, and carrying it in its cloſe Frame to the Top, one may, 


by the Weight requiſite to be added to the Counterpoiſe there, to bring the 
Beam to its Horizontal Poſition, obſerve the Difference of the Weight of the 
Air at the Bottom, and at the Top; and in Caſe the Hill be high enough, at 


ſome intermediate Stations: And, perhaps, when duly improv'd, it may aſſiſt 


Men to eſtimate the abſolute or comparative Height of Mountains, and other 
elevated Places of the Earth, 


me bl. XIII. By accurate Baroſcopes we may regain that Knowledge which till re- 


'Barometers; 


by... . n. fides in Brutes, and we forfeited by not continuing in open Air, as they do for 
122- P-593- the moſt Part, and by Intemperance corrupting the Craſis of our Senſes. 


Thermone- XIV. 1. Dec. 26, 1669. in the Morning, the Weather was colder than 


nd Ob- ; | b 
ſervation ever J found it, ſince I could take it by the Meaſure of a Thermometer; that 


wee 75 Dr. is, ſince theſe 5 or 6 Years. It was very cold, and freezing quick ſome Days 
J. Beal, n. before and after: And yet, in this Time the Mercury hath ſometimes fallen 
kr more than an Inch, without any other Change of Weather than ſome Guſts 
of Winds, ſome Sprinklings of Snow at ſeveral Times, in all ſcarce enough 
to cover the Ground ; and ſome Abatements of Cold, more eſpecially when 
the Sun was up. To note this Degree of Cold more particularly, I muſt 
acquaint you, that in my ſtanch Thermometer, on the ſaid 26th of December, 
the Liquor was at 33 Inches: Whereas, in ordinary briſk Froſts, it is at 7 In- 
ches. Yet here I muſt obſerve, that ſometimes the Froſt diſſolves, when 
it is at the 7th Figure; and ſometimes I find it at the 8th Figure, in a ſmart 
Froſt. *Tis warm May Weather when 'tis at the 1oth Figure; and 'tis 
not much above the 12th Figure in the hotteſt Weather of June, July, and 
Auguſt. Rr „ JE 
K think it remarkable, that the 7th Inch, and ſometimes the 8th, in m 


Thermometer, ſhould abide freezing, and the Froſt increaſe, till the Liquor 


deſcend 43 Inches; and yet that it ſhould not aſcend from the 8th Inch 
more than 4 Inches in our hotteſt Summer, being hung in the ſame Place, 
within 18 Inches of the Glaſs Window, facing the Northweſt, and in a little 
Writing Room, in the 2d Row of Buildings. But now I am ſtrongly perſua- 
ded, that the Degrees of Heat and Cold are not exactly indicated by the in- 
cloſed Spirit of Wine: For when the Snow melted, and the Froſt was firſt 


diſſolved, without Sun-ſhine, the Liquor was not above the Height of 5 + In- 


becomes more tepid. 1 8 e i 
By Dr. J. 2. My Thermoſcope was firſt made in Dec. 1664. The whole Height of the 


J. P. 1116. fall Cylindrick Glaſs, whoſe Cavity was about +4 of an Inch Diameter, was 


ches; poſſibly it retains ſome Part of the Cold a while after the ambient Air 


about 28 Inches; beſides a ſmall Spherical Bowl at the Top, of about + of 3 


an Inch Diameter, and a Bowl at the Bottom, which contained the Liquor 
(being Spirit of Wine tinged with Cochineal) of about 2 Inches Diameter: 
The Space above the Liquor being, at the firſt Compoſure of it, void of Air, 
. lo. Peg. fave what it had out of the Liquor; which being warm at the firſt putting 
in, filled the whole Cavity, while the Glaſs was Hermetically ſeal'd. I pla- 


ced it ſo, as never to be expoſed to the Sun, but in a Room that has a Win- 


ib, P. 167. dow only in the North; and therefore it gives an Account only of the Tem- 
= perature 
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rature of the Air in general, not of the immediate Heat of the Sun: ſnine. 
t is ſo nice, as that my being or not being in my Study, I find to vary its 
Height ſometimes almoſt à of an Inch. 

The loweſt Mark to which the Liquor did ſubſide in Jau. and Feb. 166+, n. 55. 
was at 124 Inches: At 14.73 it was Froſt certain; and ſometimes at 15, and! 885 
at 154 (yet this I often obſerved, that the Air by the Thermoſcope has ap- e. p.155- 
peared conſiderably colder, and the Liquor lower, or ſometimes when there was 
no Froſt, than at ſome other Times, when the Froſt hath been conſiderably 


| hard :) The greateſt Height in the Summer following was at 25, 26, 26+. 


In Dec. Fan. and Feb. 1665. we had at 145 Froſt certain; ſometimes at 15" 55. 
or higher; and the loweſt, to which it did that Winter deſcend, was 12 4.“ 9 
The Height in the following Summer, 1666. was uſually about 19, 20, 21; 
the higheſt of all at 25. = N 
In Dec. and Jan. 1666. it was Froſt certain, at about 133 (an Inch lower 
than the Years before; the Liquor, it ſhould ſeem, becoming leſs ſpirituous) 
ſometimes at 14 or 142: It was hard froſty Weather at 12, 11, and once at 
10; the Weather being very cold. The uſual Height in the Summer fol— 
lowing, 1667. was about 19, 20, 21, and the higheſt at 24+. . 

The Winter following, 1667 it was ſcarce certain Froſt at 13; but yet 


ſometimes at 14, or a little higher: The loweſt, to which it did deſcend that 
Winter (being very mild after Chriſtmas) was at 12. And the following 


Summer, 1668. uſually about 18, 19, 20; the higheſt of all (the Heat of that 
Summer being but very moderate) at 22, _ | | 
The next Winter it was Froſt certain, about 124 ; but ſometimes at 13, 
or higher: The loweſt of all at 104. And in the Summer following, 1669. 
the higheſt of all (being but a cool Summer) not much above 20. | 
At Chriſtmas, 1669. though I found it to be Froſt certain about 124, and 
ſomething higher than 13 3 yet hath it come ſometimes lower than 8; and 
particularly Dec. 26, in the Morning, to 7+; and did not all that Day come 
ſo high as 8 Inches: Which being ſo much lower than ever it had been in 
any of the precedent Years of my Obſervation, though it may, in part, be at- 
tributed to the diſpiriting of the Liquor, yet principally to the Extremity of 
the Cold. Jan. 1. when the Froſt ſeem'd to relent, it was ſomewhat higher 
than 9; and Far. 7, about 13 3. 5 | 
3. The greateſt Height the Spirit did rife to in the Thermometer, was two A Temme 
Diviſions below extream Hot, when we were near the Eguinoctial. „ 
XV. Since the ſame Degree of Heat does not proportionally expand all by 1. Ia. 


Fluids; ſome ſwelling with a gentle Warmth, and others not till they be con- xx, FR 


ſiderably hot; ſome boiling with a moderate Heat, and others not at all e 
8 | "© 4q* . e Lxnbdant 
= ſome capable of great Expanſion, others increaſing very little; it may well / Tec. 
be concluded, that no one of them does increaſe and diminiſh in the ſame Pro- {2 


der to aſter 


43 portion with the Heat, and conſequently, that the Thermometers graduated 4 wh: 7:- 
by equal Parts of the Expanſion of any Fluid, are not ſufficient Standards of Tena, 
Heat or Cold. 


Thnermume- 
ter; by Mr. 
Edm. Hal- 
ley, n. 197. 


This will be more evident from the Experiments which I made in the 


i Vol. II. 5 F | cold 
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: 


cold and not freezing) wich Water, Mercury, and Spirit of Wine; wherein 
the following Particulars were very remarkable. 


1. I took a large Bolt-head, holding about 3 lib. of Water, with a narrow 
Neck to make the Augment thereof more ſenſible ; and having filled it with. 


Water, and ſome few Inches up the Neck; I noted exactly to what Mark the 
Water came: Then I immerſed it into a Skillet of warm Water, and let it 
ſtand ſo long, till I concluded the warm Water had communicated its Tem- 
per to the Water included in the Bolt-head ; and I found, that though the 
foo were warm, much beyond the Degree of the Summer's Heat, and not- 
withſtanding it was Winter, yet that gentle Heat had ſcarce any Effect in di- 


| lating the Water; ſo that it ſcarce appeared to have aſcended. in the Neck of 


the Bolt-head. Then I took. the Skillet, and ſet it over the Fire; when it 

was obſervable, that the Water, as it grew hot, did ſlowly aſcend in the Neck, 
_ eſpecially at firſt; but after it began to boil in the Skillet, the Expanſion 
thereof became more viſible, and it aſcended apace, till ſuch Time as it ſtop- 
ped again; the utmoſt Effort of boiling Water being able to raiſe it no higher. 


Then having made a Mark at the utmoſt Height whereto it had ariſen, Itook 


it out, and had the Satisfaction to obſerve, that though it was not raifed fo high 


without a very ſtrong boiling, yet it fubſided very flowly, as retaining ſome: 


Time the Space it had acquired from the Heat, even after the Heat was paſs'd, 
and the Glaſs was fo cool as to be touched without burning the Fingers. How- 
ever, the next Morning I found it reduced to the firſt Mark, where it ſtood 


when at firſt put in, having loſt nothing ſenſible by Evaporation, during the 


Experiment; which I attribute to the Length of the Neck, wherein the Va- 
pours were condenſed into Drops before they reached the Top. Then I exa- 
min'd how much Water would raife that in the Neck, to the Mark whereto it 


had been encreaſed by boiling, and found it was a 26th Part of the Bulk of 


the firſt Water; which, upon repeated Experiments, I found to be true; but 
it was obvious, that Water increaſing ſo very little, with all the Degrees of 


Heat the Air receives from the Sun, was a very improper Fluid to make a 


Thermometer withal ; and beſides, any freezing Liquor is uſeleſs far this Pur- 
poſe in theſe Northern Climates. T Ur- 


2. I took a ſmaller Bolt- head, with a proportional Cane or Neck, and filled 


it after the ſame Manner with Mercury; and having boiled it, as above, I ob- 
ſerved that 125 Ounces of Mercury had inereaſed the Space of 810 Grains, or 


a 74th Part of its Bulk when cold. But it was very remarkable, that whereas 


a gentle Heat had ſcarce any Effect on Water, here, on the contrary, the 
Mercury didſenfibly aſcend at firft, and had almoſt attainted its greateft Ex- 

panſion before the Water boiled in the Skillet. And after it boiled, tho? I ler 
it ſtand very long over the Fire, I could not diſcern that the moſt vehement 
boiling had any Effect on it, above what appeared when it firſt began to boil. 
The Mercury being taken out, as it cooled, ſubſided, and in a few Hours 
returned to the Mark whereat it ſtood before it was put into the Water. This 
Fluid being ſo ſenſible of a gentle Warmth, and withal, not ſubject to evapo- 


rate without a good Degree-of Fire, might moſt properly be applied to the 


Canſtruction of Thermometers, were its Expanſion more confiderable, 
. However, 


* 


the ordinary ſeal'd Thermometers, in very hot Weather. 
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However, ſmall as it is, it is ſufficient to diſturb the precife Nicety of the 


Mercurial Barometers ſhewing the Counterpoiſe of the Preſſure of the At- 


moſphere by a Cy linder of Mercury: For if Mercury be more expanded, and 
conſequently lighter in warm Weather than in cold; it wilt neceffarily follow, 
that the ſame Weight of Atmoſphere will require a taller Cylinder in Summer, 
and a ſhorter in Winter to counterpoiſe it. And if the Extremity of Weather 
do but occaſion a 15th Part of Difference, as *tis probable it doth, the Effect 
thereof, on a Barometer, will be a Tenth of an Inch above the Mean, or a 

3. I fill'd the ſmaller Bolt-head with Spirit of Wine; and having ſet it in the 
Skillet of Water over the Fire, I found that it aſcended gradually, as the Heat 
increaſed, but ſlower at firſt, and faſter after it was well warm. At length be- 
ing arrived at a certain Degree of Hear, it would fall a boiling with great Vi- 
olence, emitting Bubbles, which coming into the Neck of the Bolt-head, 


would lift all the incumbent Spirits till they had made their Way through. And 


theſe ſucceeding one another very faſt, would often raiſe the Spirit to the Top 
of the Neck, and ſpill it; ſo that I found I could go no further with this Li- 
quor, than to that Degree of Heat which occaſioned this boiling, and which 
wanted very much of that of boiling Water, being almoſt tolerable tothe Touch. 
It was however very remarkable, how exactly this Degree of Heat was deter- 
mined by the Expanſion of the Spirit; for in the Inſtant it reached a certain 
Mark on the Neck, it began to emit its Bubbles: And having been taken out 
a little to cool and ſubſide, it would certainly and conſtantly fall a bubbling 
again, when upon a ſecond Immerſion, it was arrived at the forefaid Mark. 

During this Experiment, it appear'd both by the Dew on the Neck, and by the 


| Scent in the Room, thatetho' the Neck were about 30 Inches long, yet the Spi- 


rit did evaporate very faſt for the Smallneſs of the Surface of the Liquor: And 
I have often noted the like Evaporations condenſed in Dew, within the Head of 

This Degree of Heat which made the Spirit of Wine begin to boil, being de- 
termined: ſo nicely as I have ſaid, made me conclude, that this might very 


properly be taken for the Limit of the Scale of Heat in a Thermometer 


and the Effect thereof in the Expanſion. of any other Fluid being accurately 
noted, might be eaſily transferr'd to any fort of Thermometer whatſoever. 
Only it muſt be obſerved, that the Spirit of Wine uſed to this purpoſe, be high- 
ly rectity*d or dephlegmed; for otherwiſe the differing. Goodneſs of the Spirit 
will occaſion it to boil ſooner or later, and thereby pervert the deſigned Ex- 


actneſs. And by the way, give me Leave to hint, that the ſooner or later 


boiling of Spirits or ſpirituous Liquors may poſſibly be as good a Teſt of their 


Strength and Perfection, as their ſpecifick Gravity, or any other yet uſed. 


The Spirit of Wine I made uſe of was poſſibly none of the beſt ; but I ob- 


ſerved, that at the Point of boiling it had increaſeda 12th Part in bulk; which 


great Dilatation makes it a Liquor ſufficiently adapted to our Purpoſe, were it 
not for the Evaporation thereof, and for the Difference in Goodneſs of the Spi- 
rit, and for that, in Length of Time it becomes as it were Effete, and loſes 
gradually. a Part of its expanſive Power. | 


F001 4, This 


GL 4, h 

4. This expanſive Power is in no Fluid comparably ſo conſpicuous as in that 

rareelaſtick Fluid the Air ; for by ſeveral Experiments that I have made, I 

find that the Heat of Summer does expand the ordinary Air about a 3oth Part; 

Huf ef ca and that late honourable Patron of experimental Philoſophy, Mr. Boyle, alledges 

b. % his own Trials, proving that the Force of the ſtrongeſt Cold in England does 

not contract the Air above 25 Part. So that the ſame Air, which in extreme 

Cold occupies 12 Parts of Space, in very hot Summer Weather, will require 

13 ſuch Spaces; which is as great an Expanſion as that of Spirit of Wine when 

it begins to boil: For which Reaſon, and for its being ſo very ſenſible of 

Warmth and Cold, and continuing to exert the ſame elaſtick Power, after ne- 

ver ſo long being included, in my Opinion, it is much the moſt proper Fluid 

for the Purpoſe of Thermometers. P31 

Now the Thermometers hitherto in Uſe, are of two Sorts : the one ſhewin 

the different Temper of Heat and Cold, by the Expanſion of the Spirit of 

Wine, the other by the Air : But I cannot learn that either of them of either 

Sort, were ever made or adjuſted, ſo as it might be concluded, what the De- 

grees or Diviſions of the faid Inſtruments did mean; neither were they ever 

otherwiſe graduated, but by Standards kept by each particular Workman, 

without any Agreement or Reference to one another: So that whatſoever 

Obſervations any curious Perſon may make by his Thermometer, to ſig- 

nify the Degree of Heat in the Air, or other Things (which is of conſtant 

_ Uſe in Philoſophical Matters) cannot be underſtood, unleſs by thoſe who 

have by them Thermometers of the ſame Make and Adjuſtment. Much 

leſs has the Way been ſhewn how to make this Inſtrument without a Stan- 

dard, or to make two of them agree artificially, without comparing them 

| together. „„ e 55 ; 
i 
ö 


I ſhall only add, that whereas the uſual Thermometers with Spirit of 
Wine, do ſome of them begin their Degrees from a Point, which is that 
whereat the Spirit ſtands when it is ſo cold as to freeze Oil of Anniſeeds; 

| | and others from the Point of beginning to freeze Water: I conceive theſe 
| Points are not fo juſtly determinable, but with a conſiderable Latitude: And 
that the juſt Beginning of the Scales of Heat and Cold ſhould not be from 
ſuch a Point as freezes any Thing, but rather from Temperature, ſuch as is 
| in Places deep under Ground, where the Heat of the Summer, or Cold in 
Winter, have (by the certain Experiment of the curious M. Mariolte, in the ia 
| Grottoes under the Obſervatory at Paris) been found to have no Manner of * 
Effect. . 9 | 5 f 

Hygroſcopes; XVI. I. The Hygroſcope I make Uſe of, I thus contrived. I took two Pieces 
EA "- of Deal-board ( Poplar would have been better) each about two Foot long, 
Fig.8: and a Foot or more in Breath, AB. Theſe I got well plained and ſhotten, that 
ili | their Edges might meet even together. Of theſe two, ſet Edge by Edge, I faſt- 4 
| ned each End between two Ledges of Oak, CC, of 2 Inches broad, and long 4 
| | enough to reach athwart both Boards (but one Ledge, if it be thick enough, 
| might be made to ſerve each End, by making hollow Furrows or Gutters in it | 
| to receive the Ends of the Boards) and ſo I fix d both Boards in, as Pannels are «x 
ſet in Wainſcot. This done, ſuppoſing & of an Inch to be the utmoſt Diſtance | 


— -——— = | | that 
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TH , 
that theſe two Boards would ſhrink aſunder in drieſt Weather (for it mat- 
> ter'd not much, though it ſhould be ſomewhat: more or leſs) I took a thin 
* piece of Braſs, D, of two or three Inches long and : Inch broad; and upon 
” one edge, towards the end, I meaſured + of an Inch (which was the ut- 
* moſt Diſtance I ſuppoſed the two Boards would gape aſunder) which Space 
= 4a, I divided into five equal Parts, and with a ſmall File made them into fo 
many fine Teeth, like thoſe of a Watch Wheel; this piece of Braſs I placed 

flat, acroſs the Juncture of the two Boards, nailing its one end, by means of 
two ſmall Holes, Þþ , to the Board A only, and leaving the other End, which 
is the toothed one, free, and reaching to a competent Diſtance over the Board 
B, to which it had no Coherence; next I made a Pinion (conſiſting of as many 
Teeth as the Braſs had) e, upon the end of a Piece of thick Iron Wire; this 
Axle, FP, with its Pinion e, I ſo faſtened to the other Board B, by means 
of the Brachiolum E, and ſo adapted to the Teeth of the Braſs-plate, chat 
when the Boards do ſhrink aſunder, the Braſs being drawn a little away, 
muſt needs turn this Axle (by means of its toothed Pinion) more or leſs; and 
ſo if ever it happens, that the Boards gape but a Quarter of an Inch aſunder, 
this Axle will have made one intire Revolution: Wherefore I put a long 
Index GG, upon the Extremity of this Axle, and made a Circle round it with 
the uſual Graduations, number'd from what Point I pleaſed ; and the Motion 
of the Index back or forward, ſhews me the Degrees of the Drought or Mot- © 
ſture of the Air. Now this Axle may be made to come through a round 
Plate of Wood or Metal that hides the Contrivance, all but the Hand and 
Figure, as in a Clock or Watch. *Tis to be noted, moreover, that the 
Boards muſt be faſtned to the Ledges, only at the outer Edges, as at aa aa, 
that they may have the more liberty of ſwelling and ſhrinking aſunder. Tho? 
the Hygroſcope which I make uſe of be none of the beſt Workmanſhip, nor 
exactly made after the Deſcription I have here given you (the Boards hav- 
ing not liberty of gaping above -2; of an Inch) yet I have oftentimes the Plea- 
ſure of ſeeing the Index turn 10 or 20 Degrees in an Hour or two, and when 
the Air is changed, wall return as ſwiftly, by the ſhrinking and ſwelling of the 
Boards. | | 85 
2. AA AA, is a Frame of Wood for two Pannels of Deal to play looſe in 2 at. co- 
at top and bottom, to which at the two ends they are faſtned. B B, the ue 
two Pannels of ſlit Deal, three foot Deep and three foot Broad apiece, with #9 
* adiſlance left in the middle for the Scope of the Motion. C, the Hand placed 
or faſtned by the Axle-tree to the Plate, and alſo with Nail- holes which 
= are to faſten it to the middle of the Pannel within half an Inch of the 
Scope for Motion; at the lower or ſhorter End of which Axle tree there is, 
by a Wire like an &, faſtned a ſmall Silver Chain within a Straw's breadth of 
the Axle-tree; which Chain is to be carried and placed croſs the Diſtance 
between the two Pannels, and faſtned to the Pannel oppoſite by a braſs Nooſe, 
through which it is to lip, ſo as that it may be taken up or let down at 
pleaſure. D, the Roller with a Weight annexed, which by a String is faſtned 
to the loweſt End of the Hand C; ſo that as the Relax gives way, the Weight 
will adjuſt the Motion of the Hand to the Index E. E, the Index of Paper, 
5 paſted 


Obs - : ; > * 
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paſted upon the oppoſite Pannel to the Hand, and fo as it is in this Figure, 


placed near the Top, for the better Advantage of the Hand's Motion ; and 
this Index being but a Quarter of a Circle, is divided into Inches more or fewer, 
according to the Scope which the Pannels Hand requires for their Motion 
but when the Relax ſhall require more room for the Hand, then the Chain is 


to be taken up one Link more, and ſo you will be ready for more play up- 


wards and downwards; which taking up, may yet be again repeated when 
there is occaſion, or the Time of Year requires it. 


Now, if the Chain be placed near the Axle-tree, the Motion will be the 
nicer and larger; if farther off, then it will be leſs: For Example, the Mo- 
tion of 2 more than that of 3, and 3 than that of 4, Ur. as you may perceive 


by the Figures 2, 3, 4, 5, 6; which are placed in this Figure by the lower end 


of the Hand near below the Axle-tree thereof. 


From this Contrivance it was, That I have for this 5 or 6 Years paſt made 
theſe following Obſervations. „ 


1. That theſe Pannels of Deal-wood will move by ſhrinking moſt in Sum- 


mer, and ſwelling moſt in Winter Seaſons; but will vary from this, accord- 


ing to the Change, to the then more or leſs Heat or Cold, Moiſture or 
Drought, that the Temper or Seaſon of the Year, ſuch as Spring and Fall, do 
produce; it being then more apt to {well or ſhrink on the ſudden, but not 
' attaining then to the higheſt ſhrinking or ſwelling, as in Summer and Winter 

it doth. . 

2. That for the moſt part, eſpecially in the Spring and Summer Time, this 
Motion happens only in the Day Time; for then generally all Night it reſts, 
and moves very ſeldo m. Rot) 

3. That one Kind or Manner of this Motion happens in dry, fair Weather, 
but ſometimes in the forepart of the Forenoon, and ſometimes not until the 


latter part of the Forenoon, and then at that Time it relaxes or ſwells the 
Deal for about two or three Hours; more, ſeldom ; lefs, often; and then all 


the Afternoon after ſhrinks; nay, ſometimes even when a ſmall Rain hath 
newly fallen, or is then falling; and this not ſo often, but more ſeldom in 
Winter, or cold moiſt Weather. 


4. This Shrinking is gradual very often, or for the moſt part a little after 


a moiſt Time (viz.) the firſt Day after Moiſture it ſhrinks a little ; the ſecond 


Day, more, and ſo yet more, according to the then Time of the Lear; and as 


It is then inclined to Moiſture or Drought, and Alteration of the Wind, and 
the then Heat or Cold. DE. 


5. The Winds being in the North, North-eaſt, and Eaſt, Winter and 


Summer, for the moſt part at that Time the Deal ſhrinks, in the Night alſo 
as well as in the Day, but not ſo much; which is a ſign of drying Weather, 
and ſometimes of Froſt or Cold in Winter, Heat or Scorching in Summer, in 
a clear Day. Bur on the contrary, the South Winds blowing, or the Weſt 
and South-weſt, the Deal then always relaxes that Day, or at leaſt is at a 


Stay, provided this happen in the Day Time; for then if in the Night, not fo 


much; and ſa this will do ſome conſiderable Time before Rain, 
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3 (3) 3 
6. By a conſtant Obſervation of this Experiment of the Deals Motion and 
Reſt, you may be able to know or gueſs at the Wind's Situation without a 
Weather - cock, provided you have by you a common and a ſeal'd Thermo- 
meter. 5 
Alſo you may know the Time of the Year : For in the Spring it moves 
quicker, and more than in Winter; in Summer it is more ſhrunk than in the 


4 Spring z in Autumn leſs in Motion than in the Summer. 


I ſhall only add, that to find whether the Moiſture was 'rarified out of the 
ſmall Cylinder-like Ends of the Wood only, or out of the Sides alſo, I took 
two Pieces of a ſeaſon'd Deal; the Ends of the one Piece I cloſed up with Dia- 
chylon Plaiſter, but the Sides of this Deal I did not fo cloſe up, but left theſe 
Sides with the other Piece without Diachylon. Both being expoſed to the 
open Air, they were found the next Day both of them alike to have increaſed 


in proportion of Weight; which ſeems to prove that the Sides alſo do take in 
and let out Moiſture, 


In a ſecond Contrivance, A A A A, is the Frame of Wood for the Pannels ri. 10 


of Deal to play looſe in, at the Top and Bottom. BBB B, the Croſſes of 
Deal or Iron faſtened to the Frame on each ſide; to which is annexed the Cir- 
cular Index divided into 12, in the Center of which the Axle-tree h, for the 
Hands, is placed. CC, the two Pannels of ſlit Deal, 3 Foot deep, and 3 Foot 
broad apiece, faſtned at each End of the Frame, with a Diſtance left in the 
middle for the Scope of the Motion. FD 


The inward Work is thus contrived... A A, the two Hands, B B, the two Fi, 11 


braſs Pullies or Rollers, the one bigger, the other leſs; to the bigger a 

flat leaden Weight is faſtned with a Cat-gut String; to the ſmaller is faſtned 
a ſmall filver Chain, which is by the Nooſe or Loop of the Braſs C, to be 

faſtned to the Pannel under the middle of the Croſs, near the Gap or Scope 
for the Motion; and in that Nooſe the Chain to have a faſtning to be taken 
up or let down at pleaſure. D, the Roller or Pulley to be placed on the 
other Pannel oppoſite to the Nooſe, and near the Gap or Scope, betwixt the 


two Pannels; over which Roller the ſmall Chain, upon its return to the 


Axle-tree, is to be placed. E, the Axle-tree, upon which the two Rollers 


or Pullies, B, are to be faſtned, and the two Hands, A A, for the Index. 
F, the Weight annexed to the biggeſt Roller or Pulley B; and the String 
or Cat-gut to be moved, is to have the contrary Poſture for Motion to the 
mall Roller or Pulley upon which the ſilver Chain is faſtned : So that as the 
2 Shrinking of the Pannel moves the Axle-tree one way, the Relaxing may 
give to the moving the Hands or Axle-tree the other way by the Power of 
dhe Weights drawing; which contrary Poſtures will give the niceſt Account 
2 ofthis Motion. 


The Circumference of the ſmalleſt Pulley or Roller, 5, is to be no bigger 


than juſt ſo- much Scope or Diſtance as the two Pannels make by the Ex- 

tremity of their utmoſt Swelling or Skrinking ; and ſo one fall Revolution 
of the Hand upon the Index may anſwer the fulleſt Shrinking and Swel- 
ling in the Year, and the Diſtance between the two Rollers or Pullies fix'd - 
upon the Axle-tree, muſt be the Thickneſs of your Pannels; fo that the 
2 Weight is to play or move on the one ſide of the Pannel, and the Chain 


On 
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on the other, without Diſturbance, or rubbing againſt the Sides of the Pannel 
or the Croſs, between which, out of ſight, in the Middle, they are to be placed. 
This way was ſo contrived 1675. ſome Years after the former; and ſo with 
Chain and Pullies to avoid the ſhaking that would happen by applying the 
Work of Pinion and Teeth to move the Hands ; which was then alſo pro- 
pounded to Mr. Tompion the Watch-maker,, but by him rejected; though I 
3 think that way may be uſed alſo, with a Weight added to regulate the Mo- 
Il} tion. | 
| The Deal Board ſhould be of the fineſt, ſtreighteſt grain'd, Dram Deal, laid 
ll a a drying in your Houſe two or three Years | 
| By Mr. Mo- 3. AB, is a Whipcord about four Foot long, tied faſt to the End of the 
_ pore Tonk, A. At the End of this Whipcord there hangs the Weight, C, about 
. a Pound, or ſomething more; this Weight is ſo fitted at the End as to receive 
and carry the Index, D. Under theſe there is placed a graduated Circle on 3 
4 the Board, E F, fix'd by a Bragget againſt the Wall. 9 
ll 1 All Things being thus adapted, the Moiſture of the Air twiſts the Rope, 
| | and gives a Motion to the Index over the Diviſions in the graduated Circle; 
* and again, as the Air grows more dry, the Cord untwiſts and brings back 
3 the Index by a contrary Motion. The Reaſon of this is plain, for the little 
Particles of the Moiſture inſinuating and ſoaking into the Cord are like ſo 
many Wedges which muſt needs ſhorten the Rope, as a Bladder is ſhortned by 
being blown up, and will lift a great Weight; but the eaſieſt Way for the 
Rope, A B, to ſhorten and lift up the Weight, C, is to do it by way of a Screw, 
j for it ſelf is a Screw, the Stands thereof being twiſted (and each particular 
\ſþ Thread in it) Screw-wiſe, and conſequently muſt give a circular Motion to 
the Index, OT 7 EO” =_ 
To make an Experiment of this, I wetted a Cord and hung it up with the 7 
Weight at the end of it, and I perceived as it dried it untwiſted, and that too : 


* — ae -- 


— — 


i | very quick, fo as to be perceived by the Eye; after the Cord had fo far untwiſt- 
i| ed, as I thought it had come to that degree of Drineſs, that the preſent *# 
if | Conſtitution of the Air would permit, 1 took a Baſon of warm Water, that 
i ſent out a Steam and Fume, and placed it under the Cord; immediately the 
if Cord began again to twiſt very quick, and ſo continued till the Water cea- ® 
ll! ſed fuming, or was removed, and then immediately it began to return irs 
wo Twiſts. I then tried to breathe upon it gently with my Breath, and found, 
ll according to my Expectation, that 8 or 10 Breathings would twiſt it 5 De- 
9 grees of a Circle. I then permitted it to the Air only, and I find it to obeèy 
| the Alterations thereof moſt nicely ; there falls not the leaſt Shower, at which 
i Et it does not preſently twiſt ; and when by riſing Clouds a fair Day becomes 
overſhadowed, the Cord is immediately ſenſible thereof, and again as ſenſible 8 
ll; of their Vaniſhing and Alteration to fair Sun-ſhine. So that I repute it to 
if be the niceſt Hygrometer that has ever yet been uſed, and ] am ſure is as cheap 3 
| and plain as any. VIE mn | 

| One of the grand Defects of moſt (indeed I think of all) Hygrometers hither- 
| to invented, is, that they grow weak with Age, and do not ſo nicely obe 
lf the Alterations of the Air, when long kept, as when firſt made; bur whether 
ll | our preſent Invention be ſubject to the ſame Fault, I leave to Time to determine. 
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| The Alterations alſo of the Air may give this kind of Hygroſcopes more than 
one Turn; now this being inconvenient, and the Duplication of the Turn hard 
q to be regiſtred, as Mr. Hook propoſes in his Micrography, concerning the 
Beard of a wild Oat; I have thought of a Way for remedying this, for it 
being in our Power to increaſe the Diameter of our graduated Circle as large 
as we pleaſe, what need have we of more than one Turn, from the greateſt * 
Degree of Moiſture to the greateſt Degree of Drought ? Now ſuppoſe I find 
this Hygroſcope to have two compleat Revolutions (this is to be found by Ob- 
ſervation throughout a whole Year) I ſay then the way of rectifying it is thus: 
The Index D has two compleat Turns, the Point 4, as being fix'd, has no 
Turn or Motion, therefore the middle Point, 6, has but one Turn; and con- 
ſequently if I hang it up at the Point G, or no longer than G D, half the for- 
mer length, the Index D will have but one Turn, What is here ſaid of 
two Turns, and the middle Point &, may be accommodated to any other 
Number of Turns and Parts, and Points in the Rope. 
If a Candle, or heated Iron, be apply'd nigh the Rope, it makes it twiſt 
very quick, contrary to Mr. Hook's Oat-beard. | 
We may in this Experiment perceive ſomething that may help us in the 
Conſideration of the Strength and Motion of the Mulcles of Animals; for take 
a Cord able to ſuſtain an hundred Pound weight, by the weak Fume or Steam 
of warm Water this Weight ſhall be lifted up; for if this Steam turn the 
Weight (as moſt certainly it will do, if the Rope be of any moderate Length) 
the Weight is as certainly lifted up thereby as by a Screw, as is evident to 
any one that conſiders it. If therefore ſuch mighty Performances can be pro- 
duced by the Application of ſuch mean Agents, as we all know and are conver- 
> fant with, what ſhall we think is too great for thoſe Parts which God has con- 
*Z . trived and framed in the Bodies of Animals? | 5 
1 4. It is obſerved, that when Oil of Vitriol is ſatiated in the moiſteſt Wea- 37 M.. will. 
tther, it afterwards retains or loſes its acquired Weight as the Air proves more 5. n 
* orleſs moiſt. Thus one Grain, after its full Encreaſe, often vary'd its Ægui- OT 
"3 Htibrium ſo ſenſibly, that the Tongue of the Balance of 1 +5 Inch long deſcribed 
an Arch of Variation to + of an Inch Compaſs (which Arch would have been “ inf: ' 
2 = Inches, had the Tongue been but one Foot in length) even with that little © 
Quantity of Liquor; ſo that if more Liquor expanded under a large Surface 
be uſed, the minuteſt Alteration of Weather muſt needs very much more af- 
feet it, and a bare Pair of Scales will afford an Hygroſcope as nice, perhaps, as 
any yet known. „ ee ru 
This Balance may be contrived two Ways, either ſuch whoſe Pin ſhould be Ez. :;. 
in the middle of the Beam, with a very lender tapering Tongue, of a Foot, or 
2X one Foot and a half long, pointing to the Diviſions on a broad arched Plate, 
XZ Hfix'd above in the Handle; or elſe the Scale with the Liquor may be hung to 7g. 14. 
a Point of the Beam very near the Pin, and the other Extream made fo long as 
to mark a large Arch on a Board plac'd conveniently for that Purpoſe. The 
Scale ineither may be a Concave Glaſs of four or five Inches diameter. Laſt- 
XZ ly, On the Diviſion of the Arches ſhould be inſcrib'd the different Tempera- 
| ture of the Air thewn by the Liquor. 
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I have Reaſon to think that Oi of Sulphur per Campanam, as alſo Oil of 

Tartar per Deliquium, and the Liquor of fx*d Nitre, &c. may ſucceed as well. 
Another ; by $5. Another Hygroſcope may be made of a Viol-ſtring running upon Pullies, 
Ar. Will. and ſuſpending a Bullet fix'd to the ſhorter End of an Index, whoſe other Ex- 
Pp. 505- tremity is ſo long as to deſcribe a long Arch, by the falling and riſing of the 
"825" Bullet upon the ſtretching and ſhrinking of the String; which would be more 
nice, were the Index faſtned to the Center of the laſt Pully. 


| Toehſerve the XVII. Expoſe the Inſtrument, A BCD, to the Wind, ſo as the flat Side 


Strength of 


Winds, ij C D, may be right againſt it; the Number of Degrees upon the Limb, A B, 
- 414” to which the Wind blows up, or raiſes that flat Side, ſhews the Force or 


Fi. 16. Strength of the Wind, in Proportion to the Reſiſtance of the flat Side of the 


Inſtrument. 


Remarks XVIII. That in America (at leaſt as far as the Engliſh Plantations are extend- 
DN ed) there is an extraordinary Alteration, as to Temperature, ſince the Euro- 


Alteration of 


the Tnpere, Peans began to plant there firſt, is the joint Aſſertion of them all. This 
cre of the Change of Temperature is, and not without ſome Reaſon, generally attri- 
ir in Ame- 


rica, and in huted to the cutting down of vaſt Woods, together with the clearing and 
Ireland EY cultivating of the Country. But that {rand ſhould alſo conſiderably alter, 


p. 648. without any ſuch manifeſt Cauſe, doth very much invalidate that Reaſon. 


For if it be true, as ſome compute, that this Kingdom was better inhabited 
and huſbanded before the late bloody War, than at preſent, it ſhould, ac- 
cording to the Reaſons alledg'd for the Change of Temperature in America, 
be rather grown more intemperate, viz, for want of Cultivation : But the 
contrary is obſervable here, and every one almoſt begins to take Notice, that 
this Country becomes every Year more and more temperate. Now whether 
there were more Inhabitants in Ireland before the late War than at preſent, I 
| ſhall not here inſiſt upon, neither do I think it an eaſy Matter to determine; 
yet ſure I am, that there has been no ſuch Increaſe of People here within 
theſe ſixteen or twenty Years, nor ſuch Improvements as to be accountable 
for the great Change of Temperature that is of late oblerved.. Within leſs. 
than the Time newly mentioned, *twas not unuſual to have Froft and deep 
Snows of a Fortnight and three Weeks Continuance; and that twice or thrice, 
ſometimes oftner in a Winter; nay, we have had great Rivers and Lakes 
frozen all over; whereas of late, eſpecially theſe two or three Years laſt paſt, 
we have had ſcarce any Froſt or Snow at all. Neither can I impute this ex- 
traordinary Alteration to any fortuitous Concourſe of ordinary Circumſtances, 
requiſite to the Production of fair Weather; becauſe it is manifeſt, that it 
hath proceeded gradually, every Year becoming more temperate than the 
Year preceding. And 1 obſerved particularly, that all the Winter, 16757, 
was very mild, and warmer than could be well expected from ſuch a Seaſon, 
and but very little Rain; having in the whole Month of February not rained 
above twice or thrice (at leaſt in that Part of the Country where I then was: 
inſomuch that many took upon them to predict, that ſuch unſeaſonable Wea- 
ther would certainly be the Cauſe of ſome Dearth or Peſtilence the enſuing 
Summer, or Autumn; but their Predictions proved as falſe as the following 
Harveſt was extraordinary both for Health and Plenty, 
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„„ 1 
This Winter, 1675, now newly ended, I have kept an exact Account of „ e ee 
Wind and Weather, being well provided with a Barometer, ſealed Thermo- 13 
meters, Hygroſcopes, &c. To tranſcribe my Journal here would be too te- 124 
dious; let it ſuffice therefore to tell you, that it hath been a very fair and 
warm, or rather no Winter at all; that we have not had above five or fix 
froſty Mornings this Winter, and none that laſted longer than till Noon; that 
we had Snow but thrice ; the firſt before Chriſtmas, the ſecond upon the 
eleventh, and the third upon the ſeventeenth of January: This laſt, which 
was the longeſt Snow we had this Winter, continued not forty eight Hours, 
but thawed. All this Winter we never had two Days of Rain together, nor 
above two or three that could be well called Rainy Days. March 14, we had 
a Shower of Rain and Hail together; the Wind being South-weſt and calm. 
The Mercury in my Barometer (which is very ſlender, but carefully fill'd, and 
conveniently placed) is for the moſt Part about 294; Inches high, above the 
Surface of the ſtagnant Quick-filver ; but yet doth very ſenſibly and fre- 
quently vary its Height, according to the Difference of the Atmoſphere's 
Gravity. Jan. 17, (which was the Day it laſt ſhowed here) the Mercury 
was ſubſided to 28.7; Inches. The next Day it was 285, being towards 
Night ſomewhat bluſtering, and the Snow thawed. Far. 19, being fair, but 
very foggy, the Mercury was at 283, which is the loweſt Station it was ever 
at yet with me; the Wind was Weſterly and calm. The next Day it was 
up again to 29, and afterwards higher, Feb. 15, in the Morning, being 
cloudy, the Wind Weſterly and bluſtering, the Mercury was at 292, and 
about eleven that Night, being fair, clear and calm, it was riſen to 302; 
Inches. The next Day being {till fair, and calm, it was at 303, Inches; which 
is the utmoſt Height J have yet ſeen it at. Next Day it fell a little be- 
neath 30, and kept, as before, for the moſt Part about 29,3, or 4., to this 
preſent 3 only on the eleventh of March it was at 3o again. Though it be 
| obſerved, that froſty and inowy Winters make early Springs, and for as 
little as we have had of either this Winter, yet there hath not, within the 
Memory of any now living happened a forwarder Spring in Ireland; ſince 
this Place could produce ſome Store of ripe Cherries in the midſt of April. 
The Wind keeps, for the moſt Part, here between the North-weſt and the 
South, ſeldom at Eaſt, and yet ſeldomer at North or North-eaſt ; inſo- 
much that many here don't ſcruple to affirm, that for at leaſt + of the Year, 
the Wind is Weſterly ; and we have ſometimes known Paſſengers wait at 
Cheſter and Holy-head no leis than three Months for a fair Wind to come hi- 
ther. EY | Et 
XIX. I fixed a round Tunnel of twelve Inches Diameter to a Leaden Pipe, 2 meafwe 
which could admit of no Water, but what 'came through the Tunnel, by -a 
reaſon of a Part ſolder'd to the Tunnel it ſelf, which went over the Pipe, 4%, » 
and ſerved alſo to fix it to it, as well as to keep out any wet that in ſtormy 15 DG” 
Weather might beat againſt the under Part of the Tunnel; which was foe: Si. 
placed, that there was no building near it that would give Occaſion to ſuſ- 
pect that it did not receive its due Proportion of Rain that fell through 
the Pipe, ſome nine Yards perpendicularly, and then was bent into a Win- 
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dow near my Chamber, under which, convenient Veſſels were placed to re- 
ceive what fell into the Tunnel; which I meaſured by a Cylindrical Glaſs, at 
a certain Mark containing juſt a Pound or twelve Ounces Troy, and had Marks 
for ſmaller Parts alſo. By the Help of this Cylindrical Glaſs I thus kept my 
Account of what Rain fell, and generally twice or thrice a Day; when I 
took ſeveral other Obſervations, both of the Thermometer, Barometer, Winds, 


Sc. What Rain I found in the Receivers, if not more than made what was 


left in the Cylindrical Glaſs a full Pound, I again left in it ; bur if there was 
more than that Quantity, I filled it juſt to the Pound Mark, which I threw 
away, and did the like with the remaining Water as often as it would allow, 
ſtill keeping an Account chiefly of the Pounds thrown away, and noting 
alſo the Parts of a Pound remaining in the Glaſs; by the Help of which 
latter, and the Parts remaining at any Time before, by numbering the Pounds 


and ſubtracting the Parts at the End (for Example, of one Month) from 


the Pounds thrown. away, and the Parts remaining at the End of another, I 
find the Quantity of Rain fall'n betwixt theſe two Times, and that ſo. as to 
aſſure me, that I erred no more in the Quantity *of Rain of another Year, 
than by the Miſtake in the Differences of the Parts of a Pound in the firſt and 
laſt Obſervation ; whereas ſhould I ſtil] write down the Rain that falls between 
two Obſervations, I might be ſubject to make as great a Miſtake in every 
one of them, and conſequently be much more uncertain. of the Quantity of 


Rain fall'n in many of thoſe added together: Beſides, this Addition is longer 


in performing and giving the Quantity fought, than the Method I make uſe 
of. I have added theſe Particulars to ſhew you. how little Trouble there is in 


thus Talk. ..: | 
—_— Ee C 
n 7:1 wo 1677 78 79 | 80 | 81 | 82 | 83 | 84 | 85 | 86 | Sum. | 
15 Tears; by n+ ee ee , , coun nm Fu Io 


ar Town Jan. 472 3770 43] 512 | 
Feb. 270] 371 16x| 492] 363 135 245] 483 42 20 2582 
March 245 250 202 413] 235| 237 305| 87] 185] 572] 2731 
{ April | 325] x70| 92 222] 57 308 402370 380| 305| 2631 


351] 339 350| 302| 292 482| 412] 313 497| 188] 3526 
. | 485] 145] 835] 502] 425| 385 5821 333 | 3981 870] 4965] 
|Septemb.| 223] 527 553] 146| 60% 293 152 199] 163| 572 3435 
October | 333] 644 616 5700 170| 427 330/425 325 293] 4133| 
| Novem. | 432] 555 ,127j 479 235| 525| 192579 522| 709 4355 
Decemb. 400 57] 439] 269 423] 450] 37 299 548] 132] 3051 


———— 


— — 


— — 


Sum. 4365 426738214428 33265066 37163414 


—— Ad 


3781 15043] 41227] 


May | 313| 581] 105| 188] 69] 315 353] 97 201| 437] 2659 
1771 516 257 298] 342 397 517 468 192] 410| 473] 3870 
J 

Aug 
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1689] go | 91 | 92 | 93 | Sum. | 


Jan. 333] 707] 197] 54] 218] 1509 
Febr. 393] 171] 112] 168] 78 325 | 
March | 875] 145| 476| 347 298| 2136 
April 468] 78 3860 498] 539| 1969 
May | 182| 244| 300] 330| 93] 1149 
June 302] 179] 412| 416] 181] 1490 

July 120] 218] 285] 448 112 1183 
Auguſt 222 402 193] 198] 668] 1683 
Septem. 442 403 215 605 641] 2306 
O#ob. 740] 765| 165] 273| 514] 2457 
{f Novem. | 415] 717] 230 148 627] 2137 
Decem. | 368| 262| 169 892| 261] 1952 


Sum. 4860 429113140 4372 4230 20893 


All I have yet learnt from theſe Obſervations, as to the main Point, is, that 


here we have almoſt juſt twice the Quantity of Rain that falls at Paris: This 
County (of Lancaſter) and particularly that Part of it (about Townley) where 


I live, being generally eſteemed to have much more Rain than other Parts, 
and in a greater Proportion than I thought reaſonable to be allowed ; however 
it be, yet by what J have ſent you, twould be unjuſt, without farther Obſer- 
vations of the like Nature in other Parts, that all England ſhould be eſteemed 
to abound as much in Rain as theſe Parts do, where, by reaſon of the very high 
Grounds in Yorkfhire, and the Eaſtern Parts of Lancaſhire, the Clouds driven 


hither by the S. and S. W. the general Winds in this Part of the World, are 


oftner ſtop'd and broken, and fall upon us, than ſuch as come by an E. or 


S. E. Wind, which, broken by the Hills, are generally ſpent there, and then 
little affect us; and this is the Reaſon that Lancaſhire has often conſiderably 


more Rain than 7ori/hire. 


In the Table I have ſent you the Pounds and Parts are doubled, and theſe 
I have rather ſent you than thoſe of the whole Pounds; ſince the fame gives 
both the Quantity of half Pounds, and the Height in Inches, according to the 
general Way of eſtimating the Quantity of Rain ; only with this Difference, 
that for the half Pounds, only the laſt Figure is a Decimal Fraction, and the 
other the Number of the half Pounds; and for the Height, the two laſt Fi- 
gures denote the decimal Fraction of an Inch, and the Remainder the Height 
in Inches, ſo near the Truth, that they only fall ſhort of it 1 Inch in 200; which 


' Defect is eaſily ſupplied. To this I need only add, that the Numbers on 


the Right-hand are the Sums of all thoſe in the ſame Line that is in the firſt 
Part of ſeveral Numbers for ten Years ; ſo that the laſt of them ſhews the 
Sum both of the half Pounds that have fallen during that Space of Time, 
and the Height the Water would have been raiſed in that Time alſo. To 


this 
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this T ſhall only add one Example: The Sum of all the Rain in the ten firſt 


ten Years; and 412,27 the Height it would have raiſed the Water during that 
Time. But if you deſire to be more critical, if you add 206, its two hun— 


Years is 41227; and therefore according to what hath been ſaid, 4122, 7 is the 
Number of half Pounds that fell in the Compaſs of the Tunnel during thoſe 


dredih Part, you will have 414,33 for the true Height, and 41, 433 for the 
mean Height, by thoſe ten Year's Obſervation 3 and 412,27 for the mean 
Quantity of half Pounds. By the ſame Method you will have the Means for 
the other five, viz. of Height 41,78, and 417,8 for the mean Number of half 
Pounds, which Means do ſtrangely agree, and both conſidered, do give for 
the Mean by all the fifteen Years 41,516 Inches in Height, which is about 3 


of an Inch more than double to that raiſed by the Water at Paris, which is ſet 


French Inches, which make 21 Eugliſb. 


of Rain-water, being equal in Weight to one 


down in the Memoirs for the Ingenious, for February laſt, and is ſtated about 19 + 


My way of Gauging by Weight is grounded 9 — 22,7368 Cubical Inches 

ound, or 12 Ounces Toy; 
ſo that dividing any Superficies in Inches of a Veſſel, for receiving the Rain- 
water, by the before-mentioned Number, it will give you the Pounds and 


Parts that will raiſe the Water upon that Superficies, with upright Sides, - 


Juſt an Inch: And thus I found that 4,994 Pounds would fill a Cylinder 


equal at the Bottom to my Tunnel and one Inch high, which you ſee is very 
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near 5 Pound, which you will alſo find will only raiſe the Cylinder higher by 


Fo Part. 


XX. I here give you the Obſervations of a full Year, made by Order of 


the Philoſophical Socicty at Oxford, not only of the Riſe and Fall of the Quick- 
ſilver (mark*d by the wandring prick'd Line, after Dr. Liſter's Method) and 
the Weather; but alſo how the Wind ſtood each Day. If the ſame Obſer- 


vations were made in ny foreign and remote Parts at the ſame Time, we 
0 


ſhould be enabled with ſome Grounds to examine, not only the Coaſtings, 
Breadth and Bounds of the Winds themſelves, but of the Weather they bring 
with them; and probably in Time thereby learn to be forewarned certainly 


of divers Emergencies (ſuch as Heats, Colds, Dearths, Plagues, and other 


| Cauſes be inſtructed for Prevention, or Remedies. Thence too in Time we 


epidemical Diſtempers) which are now unaccountable to us; and by their 


may hope to be informed how far the Poſitions of the Planets, in relation to 
one another, and to the fixed Stars, are concerned in the Alterations of the 
Weather, and in bringing and preventing Diſeaſes, or other Calamities ; for 


by this means it is, doubtleſs, that the Learned Dr. Goad of London, has ar- 


riv*d to that Pitch of Knowledge he already has in predicting Weather, This, 


no queſtion, was the Opinion of the Induſtrious Malter Merle, Fellow of Mer- 


ton College, who thus obſerved the Weather here at Oxford every Day of the 


Month ſeven Years together, viz. from January 1337 to Fanuary 1344; the 
MS. Copy of which Obſervations are yet remaining in the Boaleian Library, 
And doubtleſs it was ſome ſuch Conſideration as this, that moved Eraſmus Bar- 


_ rholin to make Obſervations of the Weather every Day through the whole 


Year, 1671, which are printed inter Aa Medica Tho, Bartholini. 


Weather, 


— 


C 
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Weather, Jan. 1684. 


— — 
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Hard Froſt, and fair. 

Froſty, but yielding a little towards 

Night. 

Rimy Froſt. 

Hard Froſt and fair. 

Hard Froſt and fair. 

Hard Froſt and fair. 

Hard Froſt, but a little yielding at 
Night. 

Rimy Froſt Morn. fair all Day, 
windy Night. 

Froſt, but Snow at Night. 

Cold raw Weather toward Noon, 
Rain toward Night. 

Moiſt, thawing Weather, 

Cloſe, thawing Weather. 


at Night. | 
Cloſe, froſty Weather, 
Cloſe, froſty Weather. _ 
Cloſe, froſty Weather, at Night 
windy. 
Froſt, at Night Snow. 
Snow and Wind. 


Cloſe, ſharp Weather. 


Cloſe, ut ſupra, but a little e yielding 
at Night. 

Mild Froſt and fair. 

Hard Froſt, Snow at Night a little. 

Hard Froſt. 


Hard Froſt and fair. 


Hard Froſt and Snow. 

Froſt, a little Snow. | 
Froſt, alittle Thaw about Noon, 
Froſt and fair. 

Froſt, a ſmall T haw all the After- 
ncon. 

Hard Froſt and fair. 

Froſt and fair. 


FL 


Moiſt, cloſe Weather, a ſmall F roſt | 


D. 


2 


Froſty, clear Weather. 


Weather, Feb. 1683. 


— — — — 


| Froſt and fair, 
a little Thaw at | 


Froſt, 
N ight. 


Froſt and fair. 


Cloſe Weather, and a lit- 


tle Thaw and Snow at 
Night. 


Thawing Weather, Wind 


and Rain at Night. 


Fair, clear Weather. | 
Cloſe, tha wing, rainy Wea- 


WL {i 5G 
Cloſe Weather. 


| Fair in the Morn, Rain 


and Snow at Night. 
Cloſe, wet Weather. 
Fair Morning, wet at 
Night, and "windy, 
Clole Morning, fair at 
Night. 


| Cloſe Morn. fair at Night. 


Rainy Morn. fair at Night. 
Fair Weather. 


Rainy Morning, cloſe at- - 


Night. 
Cloſe, moiſt Wea ther. 
Rainy and Wind. 


Moiſt Morning, fair A 


noon. 


[Open, fair Weather. 


Cloſe Weather, windy. 


] Cloſe, rainy Weather. 


Wet Morn. fair Afternoon, 
Fair Morning, cloſe Even- 
ing. 


Fair Morning, cloſe Even- | 


ing 
Wet Morning, cloſe Evens 
in 


Wet Morn, fair Evening, 


Cloſe, froſty Weather. 


0 


| 
| 
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D. Wind. Water; March 1684. b. Vind. Weather, April 1684. 
EY — — — 4— — . — — — 
10S. E ]Cloſe, froſty, cold Wea- 1]. & F. Fair, ſun-ſhine Weather. 
ther. 2|W. by N. [Rain in the Morning, fair | 
2| N. E. Cloſe, cold Weather. | Evening. 
| 2|N. 5) V. |Cloſe, froſty Weather. | 3 Fair Morning, Wind and 
4 N. by V. Cloſe, cold Weather. | Rain at Night, 
5| Due M. ICloſe Morning, Snowy 41S. by W. JCloſe, moiſt Weather. 
I - Evening. 51S. W. [Rainy Weather. 
6 N. E. Cloſe, cold Weather. 6 Due M. Fair Morning, wet at 
„N. N. E. Froſt, fair and windy, Night. 
SIN. N E. Froſt, cloſe and win- 7 Due V. Fair Weather. 
„%%% 81S. W. | Ciole Weather. 
9E. by N. Froſt and high Winds. 9 N. W. SN. Cloſe Weather, but fair. 
100 E. N. E. |Cloſe, froſty, cold Wea- 10 N. E. ICloſe, fair Weather. 
. 11 Due E. Rain and Wind mode- 
IN. by, Froſt and fair, cloſe at . 
1 | Night. 12 N. SV. ICloſe, cold Weather. 
12 Due N. Froſty, ſnowy, windy 13 N. by E. Fair, ſun-ſhine Weather, 
| Weather. 14|E.N.E, Fair Morning, cloſe E- 
13 N. by E. {Froſty Morn, fair Night. | vening. 
14 N. by E. |Froſt, Snow and Wind. | 15]. E. by. E. Cloſe, cold Weather. 
15 N. N. E. Snow and Wind. i6|E.by V |Cloſe, cold Weather. 
160 N. N. E. Snow and Rain. 1E. % N. Cloſe, cold Weather. 
17 N. by E. |Cloſe, moiſt Weather. 18 C. & If. VPVariable, dry Weather. | 
180 W. by N. |Cloſe Morn, fair Night. 19 Due S. Moiſt Morning, wet 
19 N. E. Cold, changeable Wea-| Night. 
5 | ther. 20S. E. SS. 2 Cloſe, warm Weather. : 
20 N. N. V. Snow, and cold, high +3 18; . Fair, ſun-ſhine Weather. 
„ Winds. 22S. SN. SE. Fair Morning, inclinable 
210M. E. | Cloſe, but fair Weather. | to Rain at Night. 
220 N E. Fair Weather, but cold. 238. W. Rainy Morning, fair E 
23 E. by NV. |] Cold, fair Weather. Tr N »» 2 
24 E. by N. [Cold, fair Weather. 24S. V. Fair, ſun-ſhine Weather. 
25 E. by N. Cold, fair Weather. 25S. V,. [Fair, ſun-ſhine Weather. 
26 De E. Cold, fair Weather. 26 Due S5. Cloſe, dry Weather. 
27 D e E. Cold, cloſe Weather. 27 [S. V. Fair, ſun- ſhine Weather. 
28S. % M. Warm, moiſt Weather. 28S. . _ ]Cloſe, dry Weather. 
2919. by W. [Wind and Rain. | 29S. V. | | Cloſe, dry Weather. 
30S. by V. [JCloſe, fair Weather. 300 Due S. Rainy Morning, fair E- 
31 Due S. nad calm Weather, " Vening, | 


( 49 8 


2 D.] MWind, Weather, May, 1684. fl Wind. \| Weather, June, 1684. 
1 — — — 1 — 2 — — 1 — — — l ——— — — — | 
J 118.8. . | Variable Weather. IS. V. |Cloſe Morning, fair E- 
3 2| Due . Fair Weather. * „„ | 
7 35. S. V. | Cloſe, fair Weather. 2 Due . 1 Cloſe Morning, rainy E- 
9 4 JJ. S. V. | Cloſe, fair Weather. vening. | 
3 5 W. S. V. |Moiſt Morning, fair E- 3 Due V. Fair Morning, rainy E- 
3 JP | vening. i vening. 
I 6. S. V. | Cloſe, fair Weather. 4 Due . ICloſe, fair Weather. 
4 V. S. V. |Cloſe Morning, Rain at] 5 Due V. Cloſe, fair Weather. 
3 | A Oz 6 Due . {Cloſe, fair Weather, 
I 8]S.S.E.S.&w | Fair, warm Weather, | 7 V. & N. |Cloſe, fair Weather. 
Y  g[N.9F/. |Cloſe, fair Weather, 8 Due NM. Fair ſun- ſhine Weather. 
3 10 Due V. |Cloſe, fair Weather. Due . Cloſe, fair Weather. 
4 11| Due . Cloſe, fair Weather. 10 N. E. Fair ſun-ſhine Weather. 
12 Due HW. . Morning, fair E-III Due E. | Fair ſun- ſnine Weather. 
13 F vening. 12 Due E. Fair ſun-ſhine Weather. 
| 13 S. & V. | Wet Morning, fair E-113 E. S. E. Fair ſun-ſhine Weather. 
1 vvenin 1I14 E. S. E. Fair ſun-ſhine Weather. 
14S. W. Cloſe Weather, ſme Rain. 13 E. S. E. Fair ſun-ſhine dry Wea- 
15 Due N. Cloſe, fair Weather, ſome ther. 
47 | Wind. | 16 E. S. E. Fair ſun-ſhine hot Wea- 
16]N.N. E. Windy Morning, cloſe] | 33 
1 Evening. 17 E. S. E. Fair ſun-ſhine hot Wea- 
17|N. E. | Cloſe, dry Weather. | ther. 
18] N. E. Cloſe, fair Weather. [18 E. by N. I Sun: ſhine Morning, clou- 
19 N. E. Fair ſun-ſhine Weather, | | (rr 
20 E. by N. I Cloſe, fair Weather, ſome | 19 | E. b) n. S . | Sun-ſhine hot Weather. 
ECC 20S. 5) W. A little Rain, cloudy. 
21 N. E. Warm Morning, cloſe 2 1. e. E. S. E.] Lowring, ſome Rain, 
14 | Evening. 22|N.E. Fair, hot Weather. 
[22]N. E. | Cloſe, fair and windy, [23|N. E. Hot, a muddy Sky. 
23]N. E. JCloſe, fair and windy, 24 N. E. Sun-ſhine, cler. 
240 N. E. Cloſe Morning, fair ſun-[25 NM E. IsSun-ſhine, fair Weather. 
1 I fhme Evening. 260 N. E. Sun-ſhine, dry Weather. 
26] N. E. . |Cloſe, fair Weather. 27 N. E. E. Very dry. 
26S. E. Fair ſun-ſhine Weather. [28 E. S. E. Hot, lowring Evening. 
127 N. E. Cloſe, fair Weather. 29S. S. /. Sun: ſhine, clear. 
28 E. by N. Fair ſun-ſhine Weather. [30 S. V. Cloudy, cool. 
29S. V. Wind and Rain. 8 
3o] Due V. JCloſe, fair Weather. 6 
1311S. V. Cloſe Weather, a little 
Rain at Night. I: | 
FL | | | 
Err. | End H | Vind. 
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D.] Wind. 
as pain 
230 8. w. Mon. do. 

2. 
3C. V.. 
4. V. V.. 

51S. V. 

1 61S. V. 

7. S. N. 

| 8 „ 

9 V. N. V. 
L101] 1V, V. 

1111S. V. 

112 CL. 

13]. 

| 14]. S. I. 

115 V. S. V. 

1607. 

17]. 

181 N. V. 

19 V. S. l. 

120. N. . 

121. 

221. 

23] V. S. 

2418. E. 

28 E. by . 

26 E. 5) C. 

27 V. N. 

128. 

a 29 N. N. E. 
1 30 N. N. E. 
32 N. Z. 

li | | 

| 1 


r r 


: Due S. 


5 
SIN 


DT 5 


Weather, July, 1684. D. 
Somewhat cloudy. 1 
A little Rain, fair. 2 
Fair, but cloudy. 3 

Cloſe, ſome Rain. 14 
Sun- ſhine Morning, gloo- 5 
my Evening. 6 
| Cloſe. BY 
Cool, cloſe. PES 77 
Hazy, ſome Rain. wy 
Some Rain, clear. '8 
Clear Sun-ſhine. 9 
WA. 10 
| Some Rain, fair Evening. 11 
| A Shower or tWvoõ]· 6ð {| | 
Cool, cloſe Weather. 112 
8 Ram. BY 
| Cool, coſt Weather. | 13 
Cool, cloſe Weather. 14 
Fair ſun-ſhine Weather, |15 
Lowring, cool Weather. 16 
Fair ſun-ſhine Weather. 
Fair ſun-ſhine Weather. [17 
Hot ſun-ſhine Weather. 
Hot ſun-ſhine Weather. [18 
Hot ſun-ſhine Weather. | | 
| Hot ſun-ſhine Weather. | 
Hot, a little Rain towards|19 
| Night. 20 
| Hort fun- ſhine Weather. 21 
Hot, Thunder, Rain. 22 
Cloudy, ſome Rain. 23 
_ [Fair ſun-ſhine Weather. 24 
Hot un- Wine Weather. 25 | 
. , 2 
. 28 
|: 29 
q 30 
I 31 
- | 
75 
| 
; 


N. 
5. u. 
Due S. 


. 


e 


his Ss. 
Due . 
Due N. 


S. V. 
Due W. 
Due FY. 


Due . 
V. 


W. N. 


N. W. 


N. n. w. N. 


N 
JS 
* 


IY 


2 
2 


i. 


A. 


| 


— 


1 


" — 


— 
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Warm dun- Mine Weather. 
[Cool, fair Weather. 


Warm fair Weather. 

Hot ſun-ſhine Weather. 

Hot ſun-ſhine Weather. 

Warm ſun-ſhine Wea- 
ther. 


Rainy Morning. fair E- 


vening. 

{| Cloſe, fair Weather. 

Fair ſun-ſhine Weather. 
Rain at Night. 


in the Evening. 


Fair ſun-ſhine Weather. 


Fair ſun-ſhine Weather. 


| Fair ſun-ſhine Weather. | 
A Shower, 


Weather. 


Sun: ſhine Morning, clou- 


dy Evening. 
Morning, ſun-ſhine = 


vening. | 
Fair ſun- ſhine Weather. 


Hot ſun-ſhine Weather. 
Hot ſun-ſhine Weather. 
Fair ſun-ſhine Weather. 


Hot ſun-ſhine Weather. 
Hot ſun- ſhine Weather. 
Rain all Day. 

Rain at Night. 

Cloſe, ſome Rain. 


| Cloſe Weather. 
| Cloſe, Rain. at Night, 


Variable Weather. 
Cloſe, ſome Rain. 
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Fair ſun-ſhine Weather. 
Fair Morn, inclinable to 
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A muddy Sky in the 
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Rainy Morning, the ſame| 


ſun - ſhine}. 
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D.] Wind. | Weather, Septemb. 1684. D. Wind. | W eather, October 1684. 
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S.by E. IJCloſe, ſome Rain. IN. V. Moiſt Weather, ſome 
Due 8 Cloſe, ſome Rain. i WOK | 
§. E. V. |Clofe, Rain, Thunder. | 2{/. by S. Cloſe Weather, but fair. 
F. E. S. W. |Cloſe, ſome Rain. 319. W. Cloſe Morning, fair E- 
Due E. [Cloſe Morning, rainy | | . 
Afternoon. S. by V. Cloſe all Day, Rain at 


Night. | 
. N. W. Rainy Morning, fair E- q 
e vening. . 


„ Al 4 

Cloſe, ſome Rain. 

5 

6 Due IJ. Rainy, windy Weather. 
7 

8 


Fair Sun-ſhine Weather, 
Rain at Night. 

Fair, cloſe, dry Weather. 
Sun-ſhine Morning, cloſe 


EA e wZ<5- una. 
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S. by W. Kain all Day. 
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| Evening. N. N. W. Rainy Morning, fair E- 
10 N. W. N. E. Sun. ſnine Morning, ſome | | Is vening. - 
„ oN. N. . w. Cloſe, fair Weather. ® 
11. by N. Fair Morning, cloſe E- 10[V. V. Fair Weather. + 
1 5 5 vening. TP - Windy, rainy Morning, | 
12 N. W. N. Fair Morning, ſome Rain . fair Evening. 1 
5 I at Night. 12s. S. 77. Cloſe, and ſome Wind. 
13 N. N. W. Rainy Weather I13 6. S. 7. Cloſe, ſome Rain. | 
14 Due N. Fair Sun- ſhine Weather. 14S. S. V. Rain and Wind. | 
4 15|N. by E. {Fair Sun-ſhine Weather. | 15S. by E. 'Wind and Rain. 7 Þ 
I 160 Due N. [Cloſe, fair Weather. 16S. S. W. Fair Sun-ſhine Weather. | 
117. V. |Cloſe and winy. 17S. J. Fair Sun-ſhine Weather. | 
180 Due N. Fair Morning, ſome Rain, 18 V. by N. Fair Weather. 
1 BY fair again. 5 19 N. V. Cloſe Morning, fair Sun- 
19 Due N. Fair Morning, cloſe E-| | ſhine Evening. 
E rr 200 N. V. Fair Weather. 
20 Due S. Fair, Sun-ſhine Weather. 21 Due /. Fair Sun-ſhine Weather. 
21S. by E. Fair, Sun-ſhine Weather. 22 Due /. | Cloſe, fair Weather. 
22 Due S. Fair, Sun-ſhine Weather. 23 Due V. Fair Morning, Wind and 
23S. ) V. Fair Morning, cloſe E- Rain at Night. 
FTT 124 N. V. Wind, Snow, and Rain. 
24 Due V. Fair Sun-ſhine Weather. 25 N. V. | Cloſe, cold and windy. 
25 S. y . |Changeable Weather. 26 NV. W. Fair, Froſty Weather. 
26 Due Ss. [Changeable Weather. 27 N. E. Froſt and Snow. C| 
27 Due 8s. [Rainy Weather. 28 [S. W. N. | Froſt and Snow. 
28 Due S. Cloſe, moiſt Weather. 29 N. W. Froſty, cold Weather. | 1 
29 S. V. Cloſe, moiſt Weather. 30 N. . [Snow and Wind. . 
30 N. V. | Cloſe Morning, Sun-ſhine| 31 Due N. Cold Thaw in the Morn-f - 
| | Evening. rn: e ing, clear, froſty Even-| 
* 8 . 
— - 


2 


T ; 
BY 


— 


© 


= & 


- 


2 


* = 


< 


— 


* 


E 
* 


<< 


©, 


"oo 


* 


2 


I 
* 
9 
7 
& 

7 


* 
82 
* 
* 
a» 
* 
ka 
7 


- I OI 


S. by W. V. Thawing weatherall Day. 
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| Weather, Novemb. 16 84. 
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N. | Fhaw, Snow, Froſt. 


| Froſty. Morning, Thaw 
Afternoon. 


Cloſe and windy. 


Froſt. 


vening. 15 
Small Rain all Day. 
Miſty, moiſt Weather. 
Rainy, miſty Weather. 
Cloudy, moiſt Weather. 
Cloudy, moiſt Weather. 


Cloudy, ſome Sun-ſhine. 


Cloſe, Miſt at Night. 


L Froſty Morning, cloſe E- 


vening. 


1: - froſty Evening. 
Hard Froſt and clear. 
Hard Froſt, ſun-ſhine.. 
Cloſe,, Snow, Rain. 
Much Rain. 


Froſt, Rain. 

Fair, ſomewhat warm. 
Some Rain. 

Cloſe, fair. 

Fair, warm, cloſe. 
Some Rain. 

Cold, cloudy, Rain. 
Fair, but cloudy. 
Fair. 


| Cloſe. and windy , little 


| Fair Weather, little Froſt. 
Fair Morning, rainy E-| 
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Cloſe Morning ,. clear| 


Warm ſun-ſhineWeather. | 2 
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» Weather, Decemb. 1684. 
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Froſt, ſun- ſhine. 

Froſt, ſun- ſnine. 
Snow, much ſmall: Rain. 
Cloudy, ſome Rain. 


f 8 ther. 


. ther. | | 

Moiſt, cloudy Air. 
Moiſt, - cloudy Air. 
Thick, moiſt Air. 


Fair, but cloudy. 7 


Clale,- 
A moiſt, cloſe Air. 
Froſt, clear ſun-ſhine. 


W. Froſt, cloudy.. 


Froſt, cloudy. 


| Snow, 

Froſt, ſun- ſhine. 
Thaw, cloudy. 
Rain, Hail, Snow. 
Froſt, ſun-ſhine. 
Froſt, ſun-ſhine, 
Hard Froſt, windys 
[ Froſt, ſun-ſhine. 


Snow. 


Froſt, Sun- ſhine. 


Rain all Day. 
Froſt, Rain at Night. 


ing. 
Fair, cloud. 


Warm, ſun-ſhine Wea- 


Miſty, thick, moiſt Air. 
Froſt, ſun-ſhine Wea- 


cloudy, a little 


cloudy.,,. much a 
Hard Froſt, Sun-ſhine._ 


Some Rain, fair. *Even--| 
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XXI At Cape Corſe in the Latitude of 4* 49. N. An. 1686. Nov. 24 and The Weather 
„Clear and hot. 26, About two a. mn. a Storm of Rain with Thunder for Gri-* 1686 
hat an Hour, 27, At the ſame Hour, Rain which laſted ſomewhat longer. 2 l V. 


28, About five a. m. ſome Rain, afterwards ria and about ten extream hot. A ner " 


29, About two g. m. a great Storm of Rain 
again, it laſted about an Hour the Day after, clear, 
Thence to Dec. 7, clear; then cloudy in the Morning, between twelve and 


(ne P. m. a Shower laſting about half an Hour: thence clear and hot. 10, 


A little Miſt in the Morning, otherwiſe very clear and hot; ſo till 15. 

115, and ſome Days after, ſomewhat thick, eſpecially in the Morning. 19 

and 20, We had a dry North and North- eaſterly Wind, call'd an Hermilan, 
and it overcame the Sea-Breeze; found very ill for the Eyes, and moſt Men 
complained of a feveriſh Temper; it was parching, but rather colder than 
ordinary. 21, It ceaſed; aclear Air and very hot. 
23, We had the Hermitan again, but the Morrow it ceaſed : Then and 25, 
ſome Clouds, but no Rain. Thence to 29, clear and hot. 29, The Hermi- 
tan returned, but did not continue. Thence Clouds ſometimes, but no 
Rain till Jan. . 

This Month we had three F unerals, one being ſick of the Flux laid vio- 
lent Hands upon himſelf, through Impatience of the Pain, the third Day. 
The ſecond, upon the twenty fifth died convulſively, not having been fick 


above one Day. The third, Dec. 17. died of a Propſy, which had ſuccced- 


ed a tedious Flux. 

An. 1687, Jan. 2. About five a. m: Rio for halt an Hour, between ſeven 
and nine for an Hour, from half an Hour paſt nine to one p. n. the reſt cloudy. 
5, At two a. m. about half an Hour. 8, At one in the Morning about an 
Hour, the Days between ſome what cloudy: Thence to 12, extream hot. | 

12 and 14, Somewhat cloudy, otherwiſe the Heat continued. 17, At ſeven 


p. m. a Tornado for above half an Hour, and about twelve at Night another; 


but the Heat very little abated. 
22, Between five and ſix p. m. began a Tornado, which laſted above an 
Hour very violent, with great Claps of Thunder and Lightning. Tank fill'd 


one Foot. 23, In the Morning a great Miſt, after eight clear and extreme 


hot. 

The latter End of January, and the Beginning of February, commonly 
miſty in the Morning; after extream hot. 

Feb. 10. Somewhat cloudy and cool, till then we were troubled with 


Coughs, for the moſt part; about this Time they ceaſed, So the eleventh - 


towards Night, Thunder afar off, and Expectation of a Tornado; but it fail'd. 
12, Extream hot. 13, A ſtronger Wind than ordinary from Sea-ward. 14, 
Something like an Hermilan, but not from its uſual Quarter; clear and hot 
till about two p. n. then cloudy, but no Rain. Thence to 22, extream not 
and clear. From 22 to March t, ſome flying Clouds withoub.Rain  - dulcry 
* ay unwholeſom. 
, Some Shew of a Tornado, but it paſs'd away... 
This Month we had.two Funeral. | 
1 ie. 


acking often, but renewingg * #93 


OE, — 8 
The Beginning of March as the latter End of Feb. 5, From fix 4. m. for 
an Hour and half a violent Tornado; the Day after cloudy. 6, Clear. 7, At 
j Night Lightning and Clouds afar off; but nothing followed, Thence to the 
| _ eleventh, clear and hot. „„ | 
11, About five 4. n. a violent Rain for almoſt half an Hour. 12 and 13, 
Cloudy. 14, About four a. m. a gentle Shower, but laſted not long. 15, Be- 
tween ſix and ſeven a. m. a few Drops, and Likelihood of more, but nothing 
followed; both Days cloudy. 16, Extream hot. 17, Somewhat cloudy, 
T hence to 20, extream hot, | | | ” ER ER ; 
20, Cloudy; about ten a. n. ſome few Drops. 21, Very hot. 22, In the 
Morning hot; about twelve a violent Rain for a Quarter of an Hour. 23, 
Clear. 24, About two a. m. Rain for about half an Hour; the Day after 
clear. Thence to April 3, clear and extream hot. N 
No Funeral. 3 Ld 
April 3, At three p. m. a violent Tornado, but only ſome few Drops of Rain; 
at five p. m. a little Rain. 4, Cloudy by Fits, otherwiſe very hot. 5, Hot 
and clear. 6, In the Morning hot, about two p. m. cloudy ; about three 
ſome Drops of Rain, in the Evening the Clouds diſperſed. 7, Clear and hot. 
8, Between twelve and one in the Morning, a violent Rain for near an Hour; 
after two, one ſomewhat longer; the Day after there appear'd to have been 
much Rain; Tank fi:l'd two Foot and ſomewhat more. 9, About ſeven 
4. mn. ſome Drops, cloudy all Day. | 
10, Cloudy, about eleven a. m. a ſmall Miſt, 11, Preſently after Midnight 
it began to rain, and laſted till ſix a. n. a great Part of the Time very violent. 
ly, it began with a ſtrong Tornado ; Tank above three Feet. The Day after 
ſome Clouds, otherwiſe extream hot. So alſo 12 and 13. 14, About five 
a. m. a Shower for half an Hour, between ſix and ſeven p. mn. another of the 
ſame Continuance, the Day between extream hot. So 15, 16, A Shower for 
half an Hour; it began with a violent Tornado, the Rain not much, afterwards 
cloudy.. 17, 18, Clear. 19, Clear alſo, about ſeven p. m. a conſiderable 
Wind, and Drops of Rain, TE 1 
20, Clear, but windy. 21, Between twelve and two moderate Rain for 
near an Hour. 22, About two a. m. moderate Rain almoſt an Hour; at 
eleven p. m. a ſhort Shower and gentle; the Day between extream hot. 23, 
Cloudy, about ten 4. m. ſome Drops. 24, Extream hot. 25, About one 9. n. 
Rain for near an Hour; the Morning after hot; Afternoon cloudy ; moſt Part 
of the Night Thunder and Lightning, but no Rain, 26, At ſeven a. mn. ſtrong 
Rain for half an Hour, after that a little Miſt ; Afternoon from twelve to 
three it rained unequally, but the molt part moderate. 27, Extream hot. 28, 
A bout twelve ſomewhat cloudy, at three p. n. it began to rain, and laſted 
about an Hour and an half; after, cloudy and ſome Drops, in the Night a 
Shower or two. 29, Cloudy. Thence to May 6, ſometimes cloudy ; but for 
the moſt part violent hot. TT, 125 1 
This Month we had three Funerals; one on the third of a Fever, another 
on the nineteenth of I know not what Pains in the Guts; another on the twen- 
ty fourth of the Flux. 5785 | | 


The 
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The fifteenth, and ſome Days following, there ſettled upon the Caſtle 
Walls certain Swarms of winged Ants, a little bigger than Bees; they would 
bite very ſeverely, and were blown up with Powder. 

May 6, in the Morning a little cloudy, Afternoon ſome Wind, followed: 
by gentle Rain, which laſted till three p. n. after, Cloudy. 7, Hot. 8, Clou- 
dy; about ten 4. m. a gentle Shower for three Quarters of an Hour; about 
eight p. n. a very violent Storm of Wind and Rain, but it quickly grew mo- 
derate, and laſted in all not above half an Hour. 9, Clear. 10, About Noon 
a violent Shower for a Quarter of an Hour; after eight p. m. another as long, 
but not ſo violent; paſt nine, another ſhorter. 

11, Clear. 12, Clear; paſt nine p. m. a very violent Tornado with Rain, 
which laſted ſomewhat more than two Hours. 13, Between twelve and one 

0 in the Night a ſhort Shower; about nine a. mn. ſome Drops; fo alſo in the 
Afternoon, but nothing conſiderable ; cloudy all Day. 14, Cloudy; at nine 
* a. m. a violent Rain for a Quarter of an Hour; after, gentle for above an 

Hour; about three p. n. ſome Drops. 15, About three a. m. Rain for half 

an Hour; between four and five, another; after, foggy and cloudy, with 

ſome few Drops; about ſeven p. m. a violent Tornado with Rain for near an 

Hour. 16, About four . m. Rain for an Hour; after eight, for a Quarter of 

an Hour; after ſix p. m. Rain and Wind, but both moderate, for half an 

Hour ; paſt eight, about as much. 17, About four 9. m. a ſhort Shower 
after clear, 18, Clear. 19, Cloudy; about ten 4. n. ſome Drops. 
20, Cloudy; between eight and ten a. m. a Shower; firſt violent, after 
more moderate, till it ended in a kind of Miſt ; it laſted in all about an Hour 
and half; the Day after clear. 21 and 22, Clear. 23, In the Afternoon 
cloudy ; about fix p. mn. ſome Drops ; the Night after, a Shower not con- 
ſiderable. 24, Hot, about ten p. n. a little Shower. 25, Clear. 26, In the 
Night ſome little Rain. 27, Held up. 28, At nine p.m. a ſhort Shower. 

29, At five a. mn. Rain till near ſeven; a little paſt ſeven till nine, after cloudy. 

30, Cloudy; the Night after ſome Rain. 31, About eight a. m. Rain for 

half an Hour; from nine till twelve it rained for the moſt part very violently ; 

before one, another Shower for half an Hour; from a little after two till five, 

with very great Thunder. . 

One Funeral on the twenty fifth, after but three Days Sickneſs. 
The Beginning of this Month we had an extraordinary Number of Toads, 

which after ſome. time were not to be ſeen. The fourteenth we had winged . 

Ants as before. 

24. Was the firſt Corn, the Secd- time having been the middle of March. 
June 1, About. four a.m. Rain for an Hour; paſt one p. m. for half an 

Hour ; ; the reſt cloudy and miſty, 2, From two 4. m. till five, continual 

Rain, dis faid there was ſome before; from nine à. m. till half an Hour paſt 

fix p. m. continual Rain, ſometimes very fierce ; from half an Hour paſl nine 

at Night, Rain till paſt ten. 3, From fix to a little paſt ſeven a, m. a very 
gentle Rain, from thence till one p. n. moſt commonly very fierce ; thence . 
for a little while, more moderate; but it rained hard again till {ix p. n. then it 
dropped but lowly, and 59 continued till about. * 3 in the Night 3 | 
ittle 


we 
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little Rain. 4, About eight a. n. ſome Drops, thence clear. 6 and y, Clear, 
except ſome few flying Clouds. 8, After three a. m. gentle Rain for near an 
Hour ; then cloudy, and ſome Drops, after ten p. m. a Shower. 9g. At five 
a. m. a gentle Shower, laſted till paſt ſeven z thence a very violent Rain till 
almoſt nine; ſome Drops after that; about three p. n. it began, and rained 
till paſt ten ſomewhat moderately. 10, Clear and hot. 

11, Cloudy; about eight p.m. a few Drops. 12, From about two a. m. 
till near five, Rain, but not violent; a little before ſix, a furious Storm of Rain, 
but little Wind, it laſted till half an Hour paſt ſeven. About three p. mm. a 
moderate Rain till a little paſt four; and from thence to ſix ſomewhat more 
than a Miſt, the Night after it rained a little. 13, Cloudy, in the Afternoon 
it drop'd a little. 14, About eight a. m. a few Drops. 15, Somewhat clou- 
dy. 16, Extream hot, towards Night cloudy, about five p. n. a violent 
Shower for half an Hour ; from a little before eight til] paſt ten it rained con- 
tinually. 17, From four a. m. till almoft Tix, gentle Rain; fo from a little 
paſt ſix till paſt ſeven, thence till paſt three p. n. cloudy, and now and then 
ſome Drops, then a-violent Shower for half a Quarter of an Hour ; half an 
Hour after four it rained again, and continued till paſt ten, for the molt part 
very furiouſly ; with ſome little Intermiſſion it rained all Night, 18, At three 
a. . it rained very fiercely ; about half an Hour after ſix it held up, but clou- 
dy ſtill; from eight 9. m. till paſt three p. mn. it rained, but moderately ; then 
it held up a little, but rained after till paſt ſix, all Day cloudy, and at Night a 
great Fog. 19, About nine a. mm. ſome Drops; from one ll paſt three p. m. 

very gente Ram, + -- 5 | 

T hence to the firſt of July foggy Morning and Evening, ſometimes hot, but 
for the moſt part cloudy, and more temperate than could be expected from the 
Climate. | | 
5 wo Funerals, one the ninth, of an Aſthma; the other the twenty firſt, of 
a Fever. 8 55 3 8 
Me ſaw ſome ſorts of Inſects not uſual here, whether monſtrous or not I can- 

not tell; the moſt notable, a kind of Spider about the Bigneſs of a Beetle, the 

Form neareſt that of a Crab-Fiſh, with an odd kind of Orifice viſible in the 
Belly, whence the Web proceeded. | ; DF 

July 1, Extream hot. 2, Foggy in the Morning; about nine a. m. a few 
Drops; after, clear. 3, In the Morning a great Fog; about nine 4a. n. it 
rained ſmall Rain for near an Hour ; towards Night more foggy than ever be- 
fore; about fix p. m. ſmall Rain for a little time, 25th eight till paſt nine ſome- 
what more briſk Rain, after that it cleared up. 4, From nine a. m. to three 
P. m. ſmall Rain, the reſt foggy; between ten and eleven p. m. ſome Rain. 
5, From two a. m. till paſt eight, conſtant Rain, ſometimes very fierce, ſome- 
times moderate; about ten a. n. ſome Rain; between two and three p. m. it 
began to rain, but continued not long; from eight p. n. to ten, Rain. 6, From 
about two a.m. to ſix, Rain; after, fair. 7, Foggy and cloudy, between 
ſeven and eight a. m. ſome Drops. 8, Foggy in the Morning, otherwiſe clear 
and hot. 9, About one a. m. a ſmart Shower; between three and five ſome 
more Rain; the Day after foggy. 10, Very dull and cloudy ; from three p. m. 
till Night, a very great Miſt. 3 11, Tole- 


T7 
11, Tolerably clear, and very hot, yet ſomewhat foggy Morning and 
Evening. 12, Cloudy; thence to 15, in the Morning and Evening foggy, 
elſe very hot. 15, Cloudy; about ten a, n. ſome Drops; from halt an Hour 
paſt two till four, moderate Rain; about ſeven, ſome Drops; cloudy, ſeveral 
times it dropped a little, but nothing conſiderable. 17, A little before Day 
a ſhort Shower; after, cloudy; thence to 20, foggy Morning and Evening, 
and the moſt part cloudy. 
20, Very clear all Day, and extream hot. 21, Not foggy at all; yet 
| ſomewhat cloudy, but about Mid-day it cleared up. 22 and 23, Very clear 
. andextream hot. 24, Cloudy in the Morning; after, as the two laſt. 25, 
Cloudy, but not miſty nor foggy ; ſultry hot. 26, In the Morning cloudy ; 
after, extream hot. 27, Hot and clear. 28, Thin Clouds, through which 
the Sun ſhone very hot. 29 and 30, Cloudy. 31, About three a. mn. two 
ſhort Storms of Rain ; the Day after, clear and hot. | as 
Two Funerals 3 one the ſeventeenth drowned, the other the twenty-firſt of 
2: Fever.” 4 | | „„ 
Aug. 1 to 3, Clear, for the moſt part in the Mornings cloudy; but with- 
out Fogs, ſometimes very hot. 5, About five a. m. a Shower near an Hour 
long; about ſeven, another for half an Hour; till ten, ſome ſmall Rain; thence _ 
cloudy till one; about ſeven p. m. a few Drops. 6, Cloudy all Day, ſome- 
times it dropp'd a little. 7, About two 4. n. violent Rain with Wind for a- 
bove half an Hour; the Day after, cloudy. 8 and 9, Cloudy and foggy. 10, 
More foggy than ordinary; about ten a. m. a great Miſt, or ſmall Rain for 
the moſt part of the Day after. „ 
11, Foggy, as the former, and miſty ; between eight and nine a. u. a Show- 
er of ſmall Rain; Afternoon, clear. 12, Small Rain in the Morning; after, 
as 11. 13, Clear and hot, the Land Breeze very ſtrong. 14, Cloudy all Day, 
the Land Breeze turn'd to a kind of Hermitan, but not troubleſome, nor con- 
tinued beyond this Day. 15, Cloudy, ſeveral Times very miſty, and ſome 
ſmall Rain. 16, Cloudy, but no Miſt; Afternoon, clear: Thence to 22, 
Clear and hot; but the Nights colder than at other J imes. 8 
22, At ſix, p. m. Cloudy, a Wind Tornado, but moderate, with ſome Drops 
of Rain very large. 23, Clear and hot. 24, Cloudy and miſty at firſt; about 
ten a. m. clear and hot. 25, Clear and hot. 26, Very foggy, Morning and 
Evening; for the reſt, hot. 27, From five to ten a. m. it rained ſmartly ;_ 
thence cloudy 3 about two p. n. it cleared up for a while; about nine p. m. 
a ſharp Rain for half an Hour. 28, Between twelve and three a. m. it rained 
about two Hours; about ſeven ſome few Drops; after, cloudy ; in the Mid- 
dle of the Day it cleared a little, but quickly overcaſt again. 29, In the 
Night ſome Rain; at ſeven, 4. m. Rain for half an Hour; till paſt twelve, a 
very thick Miſt ; about three p. n. clear; at Night a very thick Miſt, To 
theE nd, cloudy and miſty. 7 


Three Funerals ; 6, one of a Fever; 7, another of a Conſumption.z 29, 
a thirdof a Fever. 


Sept. 1 and 2, as the laſt. 3, Some few Drops : Thence to 8, cloudy alſo and 
miſty. 8, About ſix p. n. ſome ſmall hy between eight and ten p. m. = an 
is our 
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ternoon clear. 13, Clear and hot. 14 and 15, In the 


2 ů * KB 2 — 7 


derable Wind, but no Rain. 


was a very ſhort Shower. 19 and 20, Somewhat cloudy. 


3 „ 
Hour pretty brisk Rain. 9, In the Morning cloudy and miſty, 10, About 
ten p. in. a little Rain. ü | Us 7” | 
11, Extream hot and clear ; in the Night conſiderable Rain for ſeveral 
Hours. 12, About ten a. m. ſome ſmall Rain, the Nn $45. foggy, Af- 
| orning extream 
cloudy, and ſome Drops of Rain. 16, Clear and extream hot. 17, Mode- 
rate; about ſeven p. n. ſome Drops; at Night alſo ſome Rain, not conſidera- 
ble. 18, Cloudy; in the Morning about twelve, ſome Drops; all this Week, 
Morning and Evening, foggy and thick. 19, 20, 21, Extream hot; the 
Fogs ceaſed, 5 | + 
22, About one a. m. ſome Rain; the Day after cloudy. 23, 24, 25, In 
dhe Morning cloudy 3; after, very hot. 26, At Night alfo fomewhat miſty, 
with many Flaſhes of Lightning, bur no Thunder. The like Flaſhes moſt 
Nights to the End of the Month, alſo often cloudy 3, at other Times extream 
hot. 5 | 5 . 
Two Funerals ; one the nineteenth of a Fever; the other the twenty-ſixth, 


- whoſe Diſeaſe I do not know. 


October 1, About three a. m. a very fierce Rain for near an Hour, milder 


towards the End; the Day after, ſome flying Clouds, 2, About four „ 4. N. 


a little Rain, the Day after, as before; from eight p. n. till ten, moderate 


Rain. 3, Cloudy ; about ten 4. n. Rain for ſomewhat more than an Hour. 


4, Cloudy; between eight and ten p. n. a very ſmart Rain for above an Hour. 
5, About nine a. n. a little Shower. 6, About five, a.m. a little Shower ; a- 


nother paſt ſix : The Day after, and the ſeyenth, extream hot. 8, Hot in 
the Morning; Afternoon, 2 Shew of a Tornado, with Thunder, and a conſi- 


. 


Thence to 16, ſome flying Clouds, but generally hot. 16, About four 
P. n. a little Rain, the Sun ſhining then, and the whole Day, very hot; about 
eight p.m. a very ſtrong Tornado, Wind and Rain for about half an 
Hour, afterward the Rain, continued, but more moderate, for near two 
Hours. 17, Clear and hot. 18, So too, except that about three p. m. there 


15 


21, About ſeven a. m. a few Drops, after, clear and extream hot, but 


quickly cloudy again; at eleven a. m. a violent Tornado, with very ſtrong Rain 
and Thunder for near an Hour; thence all the Time till Night, thin and 


miſty ; till two p. m. Rain. 22, Cloudy. 23, Clear and hot, 24, Somewhat 


cloudy ; at ſeven p. m. a little Rain. 25, Cloudy; about eleven 4. n. Expe- 
Ration of a Tornado, with ſome Thunder, but it ended in a few Drops of Rain 
about onep. m. 26, About two a. m. a very violent Tornado 3 and after the 
Wind, Rain not' very fierce, which laſted till eight 4. n. the Day after cloudy. 


27, About ten p.m. a violent Wind with Rain, but it laſted not long. 
28, About three 4. n. a ſtrong Rain for near an Hour, the Day after extream 
hot. 29 and 30, Hot, yet with ſome Clouds. 30, Half an Hour after eleven 


P. n. began a very furious Tornado, the Wind was quickly over, but the Rain 


tot, about two p.m. a violent Tornado, with Rain and Thunder very near, it 
| | _ ceaſed 


laſted with extream Violence about two Hours. 31, In the Morning very 
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ceaſed ſometimes, but beginning again, laſted till near four p. m. afterward 
budy . * — 
Thee Funerals, all upon the ſixth Day; two of Fevers, the other I know 
not. 72 
Nov. Clear and extream hot till the ſixth. 6, About half an Hour paſt 
one in the Morning, a very violent Rain for more than an Hour. | 
Thence to 14, except that the eleventh at Night there were ſome few 
Drops, very hot. 3 1 8 
14, Extream hot, about nine p. n. a little Shower ; the ſame Night about 
one, a ſmart Rain for an Hour and half. 13, Hot; toward Night cloudy and 
foggy : Thence to 19, very hot. 19, Some Likelihood of a Tornado, but no- 
thing followed. | 
20, About one p. mn. a ſhort Shower; about a Quarter paſt two, another not 
much longer; till Night cloudy : Thence to 26, no Rain, but cloudy and 
ſomewhat cooler; yet ſome Days extream hot. 26, About ten p. n. a ſhort 
Shower. 27, About two another, the reſt clear. 30, About two a. n. fierce 
Rain for about half an Hour. | 


This laſt Year has been the wetteſt and moſt cloudy of any that can be heres. p. 6 


remembred ; yet the Air has been clearer than it uſes to be in England one 
Day with another. hy 


A Tornado is a violent Storm of Wind, followed commonly by Rain, but “. 7.652. 


not always; the Wind ceaſes not preſently upon the Rain, but after, ſome- 
times it does: In this Place it comes (as does an Hermitan) moſt frequently 
from the North, taking in the next Points, whether to the Eaſt or Welt, but 


chiefly the Eaſt, tho? I have ſeen both that and an Hermitan from other Points 


ſo the Account is not without Exception. There are in it ſhort uncertain 
Blaſts from all Quarters, which I believe reach not many Yards ; but the 
general Wind (for ought that I ſee) is not ſo unconſtant : Veſſels that go 
to Windward are helped by them, when they are not over- ſtrong, for they 
are oppoſite to the Sea-Breeze, and they can ſteer by them a regular Courſe ; 

which ſure they could not do, if they were very irregular. They never 
fail to give Warning before-hand, tho' ſometimes after that Warning they 
do not follow ; there is a very black Cloud appears afar, in which if there 
be a kind of white Spot, the Wind will be moſt; if not, the Rain: this 
the Sailors ſay. Sometimes there is that Mark, ſometimes not; tho” I 


doubt the Prediction from it is not very certain; as neither are any perhaps 
of that kind. | g 
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XXII. | M. 
The Rain a 
College, | Aug. 192 6 216] an. 64 10 105] |May 4/4 10 45 
— 1 | 264 6 246 „ 117 6 0 
223. p. 375. —— | 20]1 10 450 1815 2 105} 
— 210 4 96 | FINS 82 { 25 I 7 60 
IN 913. 10 397 — — | | — 
14160 1 204 | Feb. 316 11 372] June 1Jo o 99 
| 290 68 336 104 9 242 816 6 150 
3004 1 444 | 1710 6 291 1510 2 120 
po eh bree C 227 5 285 
OF, 1 96 of: 1 — 3 . 84 
E 1440 2 60 [March 210 9 12| |- | — | 
210 1 234 9ſo 2 459 [July Glo 1 120 
28]0 © 458 160 0 396} |- 13416 1 0 
— | C 201 7 240 
wk 40 © * 308 2716 1 256 
| 111111 636(ͤ⁊̃ — 8 
| 181 1 309 [April 602 4 3751 | Aug. 311 10 120 
: | 250 9 28314 131 © 2944 1011 11 9o 
1 —-— e, 0004; $000 i2]0 0 0 
| we. d 5 120] 270 7 390 | | 
3 2 7 324 — eee, e e 
4 161 3 „ 5 „„ 
J ad M1 | „ F Re. 
| OO 3G |; Oe ON 8 li | R 


ITꝓ̃h)his Account of the Quantities of Rain fallen in one Year in Greſham Col- 

lege, Lond. per Month, begun Aug. 12, 1695, and the Rain was weigh'd eve- 

ry Monday Morning till Auguſt 12, 1696, by Pounds, Ounces and Grains, 

Troy Weight: The Diameter of the Veſſel which receives the Rain being 11,4 
Inches, whoſe Ares is a little more than 102, 1 Inches. 

PE $4 Tf AT 

The Sum amounted to 131 7 113, which is equal to 29, 11 Inches in 

a Cylinder of the aforeſaid Diameter, viz. 11, 4 Inches. 

Fiz. 8. | ABC Dis a Frame to ſupport the Glaſſes. E is a large Bolt-head, with a 

Neck of twenty Inches long, and capable of holding above two Gallons. F. 

is a Funnel, whoſe Diameter is eleven Inches and &; from G to H. I, K, are 

two Stays, or Pack-Threads which are ſtrained by two Pins, L, M, to hold 

the Tunnel ſteady againſt the high Winds. N, the Pipe of the Tunnel, at 


; 5 Deng no wider than 4 of an Inch, through which the Evaporation can be 
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Weather. | Winds, | Barom. | Rain, | | D. bh, Weather, , Winds, \ Barom. | 
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iD. b.] Feather. Winds. | Barom. | Rain. D. h. |Weather. | Winds. | 
| | Cloudy FF N. b. W. 1 
{r. 12| Warm N. E. 29 83 17. 12 Fair 
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. 0] 8 29 7 7 Miſt . 

11. 12 Fair & By 1 * Fr 4 by 8. i 7 o 29 
i S OTE ON Y. | 9 Thiinder|s, * 949 24 | 
j 6 [Cloudy N. W. 1129 60 33 Mia 20 81 
| 12.12 [Fair N. w. b. w 29 55 128. 120 Hot and 8. 129 83 

pt N. W. 29 49% 1 
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9. 12 Fair 8. 129 48 - 25. 12 Dry 

9 Rain S. 0129 51 r 
| 6 S. by E.o 29 60 1 6 [Sultry 
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| - : a W. 9 29 40 | 6 Dry 3 029 85 | 
13. 12 Fair S. W. 029 344 129. 12 Burning E, 1129 85 | 
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a Weather, | Winds. Winds. | Barom. | Rain. | D. b.] Weather. | Winds. _| Baron: ; Raiy. 
Ram 5. S. W. [29 75 | ( "6|Far [Fb 7 gi 
r 17. 11 and N. 29 93 
Fair S. W. 0029 70[2 24 9 Cool NN. uo 9 93 CY 
44; W. o 29 67 6] Fair N. W. 129 9 
The fame | 118. 12 Cloudy [| 
S. W. 129 59/0 22| | 9 Rain N. 1129 98 BE 
W.b. n. 129 64 6 | Milling N. 29 98 | 
Fair 429 75 19. 12 W. N. W130 O20 62 
| 8. W. 029 $4 5 33 Cloudy 45 | 
Soudy [8. "6149 $5 * | . 
Fair S. W. 129 85 | 20. 12 | Showry | k 
Hot 8. W. 29 85 9 | W.b.S. 1 N 
Fair W. 9129 87 | 6 Rain IN. S. w. 129 75 
Cool | | 121. 12 Fair IVW. b. n. 129 11 ” 
Breezes [W. Haw at 9 Milling _ W $9. 60 OY 
Hor W. ofis off 6 Miſty S. w.b. W. [29 48 | 
Dry W. b. S. 129 94 22. 12 Rain | ih | 
Day 1429 90 0 | Fair S. W. b.S. 2 $o[2_43F 
Fair W. b. N.o 29 86 | 6 Fair S. b. W. O29 50 N | 
Hot 23. 12] Cool |9. 1129 43 | 
Rain |W.b.S.o[2g9 79 1 - JF -: 3 Eo 1 | 
Miſling S. W. 1129 68 6 Fair Thun. [8sS. 129 50 | 
Rain |S, W. 2|29 60 24. 12 great we W. & N. 29 56 
Cloudy JS. S. W. 1 29 440 32 | | 9 with Hall. N 8. 29 6011 o2|- 
Ram 5. W. 129 0 75} | 6 Fair ane - 05}. 
Cool 8. W. 129 43 25. 12 Pleaſant IN. W. 129 72 
Fairer w. N. W. 29 470 77 9] Day MW.-S. W. 29 724. 
Fair W. b. n. o 29 58 6 | Fair 29 76 | | 
and W. 129 71 26. 12 Cloudy W. b. S. 029 76 | 
| Cool N. w. b. W 29 833 9 Miſling | 29 69 t 
| Rain Pe 6. 3 6 | Cloudy ]S.b.W.,of,g 631 
| Warmer S. W. 1|29 85 | 27. 12] and ÞSeSbw|,g 60 
29 93 0 50 9 Cool E. b. N. 1 29 60 | 
S. W. b. w. 30 O01 6 N. N. e. 2129 58 e | 
| 28, 12 | Theſame]E.b,N. 229 62 
| | | 1 29 69 | 
Fair | : 83 25 6 | Fair N, ® 1129 70 NON [| 
and | | 29. 12 | Cool N. 229 76 | 
Hot 1 0129 98 - N 9 | Day | 29 90 | 
Fair 8. 0129 90 * © i N. b. W. O 2 77 
S. b. W. 1129 88 30. 12 The ſame W. b. n. 1 30 oof 
Cloudy S. W. 1 29 84 3 5 
Rain N. N.b. W. I 1129 20. Ba | 6 Cloudy 
Cloudy „„ 31. 12 | Warmer 
= [NN W.olao: act... 9 | Rain 
Cooler W. 129 95 „» 5995 | 
on 1 N. w. b. v, 29 94 N 
'T under 29 92/0 4 


AUGUST, 1697, 3 
FFeatber. | Winds. | Barom. | Rain. | | D. b. Weather. | Winds, | Ba rom. L | 
Cloudy |S,b, E. 129 73 6 8. 0129 48 E | 
Cloudy |S, b. E. 1129 72 17. 12 _ 
Rain _ [S,b.E. 229 63 [2-4 1 
TTT 6 F 
Showers |W.b.S. 129 65 18. 12 4 | RF 
PREAHSSLI BAT SDL] [oat] outta. 
Rain S. by E.2|29 69 | 6 | 5 
Cloudy W. 329 71 19. 12 'F 
an S810} |. Foe | xs fan. | 
cb. w. % | [ro 18 er“ 3 
Faer W. 1 6011 Se 9] Rain 4 29 Go[T 88 4 
6 Rain | 6] Cloudy 149. oo - 
1% W. 3539-9 21. 12 Rain S129 66 | $S 
Fairer S. W. 1129 49 9. 79 * Cloudy | 29 Ol 61 S235 - F 
[The |Sb,W.oſz9 47 | 6| Cloudy! W. b. S. 049 74 3 
ſame Js. 1129 48] 22. 12 | Milling W. 1429 84 = 
29 492 22 — COOSINR £7 I. OR 
Cloudy S.dby E. C29 51 | 6 Fair W. b. S. o 29 924 { 
Rain E.b.N. 1129 55. 23+ 12] [W.b.S.2|29 88 
Fairer E N. E. 1129 $58\2_97 9] Cloudy Js. W. 2 29 844. 
| | N. 3 I 50 | 6 | Fair 29 82 
1Ran TN. 1129 48 14 00] [24 12 8. W. 1 | 
both IN, 229 39 91 9 | Sultry 29 78 
| _ W. 229 37 | 6 Cloudy 8. w b. 1. 1 29 7 
Days W. b. S. 129 42 0 50 2512 8. w. b. . 329 67 
119 48,2 20 9 | Fair Sb. W. 229 54 
Cloudy W. 1129 29 65 5 3 | ' 6]Rain' IS 3]29 29 
Rain N. W. 229 66 26. 12 W. b. S. 329 31 
Fairer W. 1429 75 97 — Fair 29 54]2_53] 
Re WW Di V 6 VVV 
Pleaſant [W. 1129 80 27. 12 | Fair W. b. S. 2129 93 
Day W. n. w. 1 29 82 3 | . 29 88 | 
Cloudy W. b. n. o 29 822 | 6x. S S. W. o 29 . 
= W.b.n.o|29 82 28. 12 | Fair S.S.W. 2 29 94 
Parr © +,  ota9 BY | 9 15 nee 
Miſt N. 029 8 | {| | $6 Cloudy S. W. 029. 95 em 
Cloudy W. b.S. 129 89 | 29, 12 |ouitry E. 9 29 99 
Rain Sb. W. 29. 830 33 9er. 30 03 | 
Cloudy |S. W. 229 73 | 2 N. E. o 30 03 
W. 2129 83 30. 12 Fair | 
Fair W. 2|29 88 Lei WE | 
| Cloudy S. W. 1129 841 6 | Fair 
Little W.b. S. 229 81 31. 12 and 
| Rain Wy. 49-74 | 9 | Shar. Air | [230 ot 
Cloudy 29 70 | 4 je. A oe oo 
Fair 8 1129 62 | , 5 _ 13 98 | 
Cloudy. | lg 53 * 
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5 Weather. | Winds, | Barom. Rain. D. b. | Weather. | Winds, | Bavom, | Rain 
6 Fair E. b. N. 129 98 6 Fair W. 1129 45 
1. 12 N. E. 230 O0 17. 12 | Cool 
9|Cool _ 1 1 
6 N.e.N. 329 93 6 E. by S. o| 29 55 
2, 12 | The N. E. 2|29 92 18, 12 [Rain |S$.S.W,2[|29 343 10 
9 ſame 29 90 | | 8. W. 2|29 101 60 
' 6 Hot Sun E. by N. 29 88 | 6 [Fair |W.bn,oſ29 38 
3. 14 but © > 2439 v9 19. 12 Cloudy S. W. 129 50 
9 | Cool Air | E. 29 89 0| Rain 8. 1129 320 56 
ri © 12 84 | „ Win 8. W. 329 og 
4+ 12 Warmer E. 2 29 84 20. 12 W. S. w. z 29 O2 
9 Air 29 80 © | Fair : 3429. 2410 14 
6 E. 1119 78 0 Cloudy W. S. w. 3 29 35 
1 11 E. 0129 80 21. 12 Rain 8. 1129 31 
9 | Hot . 9 | Cold 8. W. 1129 98 
6 | Maſt E. 0129 83 6 Fair S. W - 2 29 24 
6. 12 Fair 8. b. E. o 29 86 22, 12 Shower by 
9 Hot | | 29 87 | 9 29 38 98 89 
6 8s. 029 85 „Fer . W. 129 f 
9 fame E. 2129 80 3 Rain W. N. W. 29 74 
6 E. 0129 73 | 61:4 W, 0129 $9 
8. 12| The 24. 12 | Fair N. | 
9| ſame | 29 70 9 Rain 1 
61 Fair E. b. N. 129 68 1 E. 675 6610 - 08 
9. 124% IE b. N. 229 66 25. 12 Cloudy S. E. 2 | 
9 | Cooler | 1 9 | Miſliag 29 38]2 30 
 6]| Cloudy E 1129 43 6 | Fair N. E. [29 38 | 
10. 12 8. 2129 39 26, 12 Rain E. 1129 40 
. 9 Rain | 29 400 10 9 Cold 29 3019 24 
6 S. b. E. O29 38 6 Fair  [E;. 629 27 i 
11. 12 [Showers | W,S.w.I|29 40 27. 12 | Cloudy E. by N. 129 25 5 
„ eon 9 Rain 29 30 84 
6 Fair 8. 56449 760 07 — | Fair N. E. 1]29 38 
13. 124 8. b. w. 2 29 77 | 28. 121 Cold N. by E. 3 | 
9 | Cloudy 29. 20 9 29 61} 
6 Rain |S, 2129 49 6 | Hoar-F. N. b. W129 65 he 
13.122 8. 3129 38 29, 12] N. b. W. 129 70 
9 Fair 29 8311 54 9 | Fair 29 78 
. 8. o 7 6 N. b. W.o 29 80 
14. 12] Rain |S. 2129 10 | 30. 12 | Fair 29 82 
3 8. 4129 32 3] 9| Cloudy | 29 83 o 22 
6 | Fair S, W. 1129 40 | Total 10 47 
= , Rain 3|2 30 | 
6 | Fair . W. 40 38} EL | 33 
16. 12 Cool [W. b. 8.629 32 . 
9 Cloudy 2129 34 | . | 
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OCTOBER, 1697. 0 
PD. b.' Weather. | Winds. | Barom, | Rain D. bh. \Weather. | Winds, | Bayvom. | Rain. 
7 | Cloudy [N. W. 029 79 7 N. b. w. o 30 27 
t. 12] Milty 8. 1 17. 12 |Same N. b. E. 130 30 
Warm 8. 0129 78 3 ee 
7 Rain S, 0129 770 10 7 [Cloudy N. byE O30 32 
2. 12 Cloudy S. b. E. o 29 75 18. 12 Fair 30 33 
9 Warm 1 9 | Colder E. bys. o | 39 27 
e & Cloudy 4 8. b. E. O 29 51 has 7 Hoar-F. 8. W. O | 30 'S.S 
3. 11 8. 1129 40 19. 12 Milt N. by E. O30 28 
1 Rain 29 310 72 Heir | 30 30 
Fair S. w. bw | Fog-Fr, N 
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FA NOVEMBER, 1697. | 
D. h. -jreather. Winds, | Bavoim. | Rain. | D. b. | Weather. | Winds, | Barom. | Rain. 
* des |S. 38 19 5 N.b.w.2| 3 85 
1. v2 — 17. 12 | Same N. b. w. 3 33 ©3 
9 | Miſty 0-2-4 emer | £777 = ROBIN NR Soy ee 
Fair 8.S. W. o 30 11 8 Nen. w. 129 92 
2. 12] Warm W. b. S. o 30 11 18. 12 | Same N. n. w. o z29 91 
9 Pleaſant 8 . 8 
e „ W. 030 og 8 | Sno 8. d. W. 2 9 10 
3. 12|Colder W.b. S. of 3o 02 19. 12 |olcet 
9 | Fog 29 99 9 |Ram 28-831 20 
Cloudy 8. w. b. .O 29 94 | 8 | Cloudy N. b. w. 2 | 82 
4. 12 Cold 1429 88 20. 12 Slect N. b. w. 3 82 
; 9 Day 1 129 81 | 9 Cold 30 93 9 901 
nn Rain 8. W. 249 730 50 8 Cloudy N. W. 2 28 93 
5. 12 Fair W. b.S. 229 75 11.13 28 | 
9 — 9 -  g|Snow __ W. b. n. 128 goſo 18 
8 Kain Wann $7]: TTT 95 =: 
6. 12 Fair = 22. 12| Fair N. 1128 g8 | 
9 | Cold $5 v0] © Tt e009 
5 Cold BE. 29 93 8 Froſt N. W. 2290 11 
7. 12 Cloudy. E. S. E. O0 29 91 23. 12 Fair 93 13 
8 Froſt E. by S. o 29 96 8 Snow | 
8. 12 E. S. E. O 29 99 24. 12 | Fair By 
9 | Fair 1 f 8 29 36 
S Hard ä 30 10 | 8 Hard |S, o[29 36 | 
9. 12 Froſt E. O 30 10 25. 12 Froſt 8. 1129 37 
91Fair e 130 10 9 dripping 29 35 
8 Cloudy N. RE. © 30 08 N 8 8 Kain 8. C. O. 8. 2 29 21 SOS 
to. I2{Proſt ©: | 26, 12 Fairer S8. E. 2/29 8 
air 30 og Kain 29 00 O 33 
80 Rain IW. b. S. 129 73 8 | Fair S.b. W. 29 11lo 20 
11.18 N 11 12 | Thaw , 8 1129 18 
e 28] CNTR Ln P20 
8\Rain N. b. W. 2 29 7000 02 8 Cloudy 8. © © 41 
12. 12 Fair N. 1 68 28, 12] Warmer 
9 | Froſt 2 ˙ 089-9 enn 29 10 
3 8 Rain | N. I 29 63 | | Froſt 8.S. W. O 29 150 18 
13. 12 Cloudy 29 6200 09 29. 12 Fair 429 19 . 
1 e C 
8 So - N. E. 2 29 400 82 8 Small Fr. W. 1429 460% 
14. 12 Sleet all N. 1129 38 30. 12] and IW. b.n. 129 54 
ono DA | p19 4819 3011 YM Rt.,.:0 nene 
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In this Table, the Quantity of Rain, which fell through a Tunnel of twelve 
Inches Diameter, is ſet down in Pounds and Centeſimals; and I meaſured it 
with a Cylindrical Glaſs, after Mr. Townley's Method. 

Where only one ſort of Weather is noted upon one Day, that was the 
Weather of all the Day ; eſpecially if the Barometer be noted three times, 
The ſame obſerve allo in the Column of Winds. | 
In the Column of Winds, o ſignifies a Calm ; 1, 2, 3, &c. denotes the 
Strength of the Wind: wherefore 5, or 6, is a little Storm; 7, or 8, a great 
Storm. | oy } 

I have noted in the Column of Weather, the Depth of the Snow upon the 
Ground. | Ty | 

The whole Quantity of Rain that fell through my Tunnel laſt Year, was 
77, 60 l. which is leſs than fell from the Beginning of March (at which time 
I began my Rain Obſervations) till the End of December, 1696. In which 
ten Months there fell here, at Upminſter, almoſt 1151. and at Townley in 
Lancaſhire (according to Mr. Townlzy's Obſervations) above 172. and in the 
whole Year at Townley 203,761. 15 


XXIV. The Quantity of Rain which fell through my Tunnel this Year, e e, 
1698, was 122,32 Pounds, I find foggy Weather makes the Mercury rite, wig . b 
as well as the North Wind; as may be obſerved in the following Table, in unn 
the Month of December, at which Time the Mercury was very high, although 245, p.45. 
the Wind was in the Southerly Points. I ſubmit it, whether the Cauſe be 


not the Increaſe of the Weight of the Atmoſphere, by an Addition of thoſe 


Vapours of which the Fog conſiſts, which are manifeſtly as heavy as the Air, 


becaule they ſwim in it without aſcending. Theſe filling up many of the Va- 
cuities of the Air, without extruding much the Parts of Air (as I judge 
Clouds do) do add conſiderably to the Weight of the Atmoſphere, and ſo 
cauſe the Mercury to aſcend. 15 

The greateſt Range I have ever obſerved the Mercury to have, is no more 
than 2,12 Inches; it being here never higher than 30, 40 nor lower than 
28,28 Inches. The loweſt it ever was, within my Obſervations, was Jan. 
24, about two of the Clock in the Afternoon; about which Hour Mr. Town- 
ey obſerved his Barometer to fall to 27,80 Inches, which, he ſays, was re- 


8 markably low. 
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17. 12 former, 5 
9 | Inches 


—_— 


8] Little 


Weather. 


18, 12 Snow, very 
94 Cold 
— — re ene Een eng 
$] Snow 3 
Inch. more. 


1 Cloudy all 


Very. 
v | cold Day 
S | Hard Fr. 
andCloudy 
9 } as before. 
8 | Fairer 

| 22, 12| Very 

9 | Cold 

8 SnCW 5 
Inches, 
Cloudy, 
9 |} Snowy day 
g [Su. 3 
Inchess 


| Sleet 
9 | Thaw 


$| Thaw 
Showers 
9 | of Rain 
8 | Rain 
Thaw with 
9 | Showers 
g | Fairer 


9 Rain 


2 | Froſt and 
Fair 
9 | Rain 


| Same with 


9 | Snow 
8] Froſt 
Fair, plea- 
9 | ſant Day. 
8 | Fair 
Wet Af- 


91 ternoon, 


IN, W. o 
E. I. N. E. 2 


N byE. I 


9 N 


Bluſtring 


Winds, | Bayom. 
29 7 
29 60 
29 65 
29 68 


© | 29 62 
by S. 229 59 

2429 59 
29 65 
29 70 

229 84 
19 92 
29 95 
29 95 
29 82 
29 68 
29 30 
29 00 
29 OO 
29: 687 


1128 73 
21% 38 
le 


— 


- of 


&-| * 
— 
2 
wm Ow — © 


Z E 
* 


5 
2 
— 
* 


325 af 
2.6 31 
28 38 
28 40 
28 56 
2 72 


2 


OV 
— 8 


28 94 
29 03 
29 oo 
28 88 
28 98 
1 
28 68 


28 67 


128: 82 
29 08 
29 51 
29 70 
9 7 
29 58 


29 691 
> BSA 


28 90 


28 53 


Total | 


| Rain. 
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FEBRUARY, 1698. 


JD 
= 
— 


9 Warm 
7 Fair 


7 Fair 
3 Cloudy 
9 Fair 


7 
9 Pleaſant 


2 and 


7 Froſt 
2 Fair 
9 Warm 


Weather. 
7 | Milling 


. 
Froit 
12 | Fair and. 


YO —-— — 


The ſane, 
- Froſt E. b. N 
E 


9 Cloudy 


Winds. 
8. 'S 


1 * 4 
* —— aro 


— 


. 
. 4 


E. b. N. o 
W. 1 
O 


-|\fro FN Bj] | eee (E 52 ge] 
8. 12 Fair and E. 029 89 124 1 Fr. Gl. 1129 97 | 
| 9 Coojer 29 89 | 9 Fair | 29 97 . | 
5 | E. by N.o 29 83 7 [Milt Fr, E. byN. o . 
9. 12 Same E. N. E. 129 84 25. 120 Fair and E. 0129 95 
9 1 5 9 | Warmer | 29 93 
7 | Cloudy N. E. 1129 o9| 7 | Fit 8 1 
10. 12] Cold IN. E. 2 30 oz 26. 12 | . I 
g |Fair | 5 20 071: - 9 | Cloudy 20 $8 4 
7 Froſt NE. 1130 08 5 = , Froſt aud 75 oligo 79 — 
11. 12] and E. by N. 24ͥ 08 27. 12 1 : 
. „Warmer E. 1129 78 
9 Fair IN. E. 138 11 Cloudy S. W. [29 70 
7 Fair Cl. E. N. E. 1129 90 7 Rain S. w. b. ſ. 129 60 
12.121 with / N. E. 2129 87 1 „% and 9. 0 24 
— 2]29 835 9 Thaw 
7 {Froſt Cl. EN. 3]29 844k EE 
13.12 and very] N. E. 4029 86 | ä 
9 [Cold N. E. 329 94 8 = 
* N. b. W. OI[29 83 | | e 
14. 12 Snow N. w. b. n. 229 86 
15. 12 half inch N. e. b n.429 81 | 
9 |.Verycold 2|29 72 | 
— — 1 —ü— — — — — — — — .. — 1 — 
7 Sn. f inch] N.e. be. [29 63 | 
16. 12 [Very E. N. E. 3|29 56 | 
| 9 | Cold | 29 $3 | 
| eee r= err III rg Foe ae ä — UA — — 


Barom, 
29 48 


| 


| Rain, 


* 


| D. h. Weather. | 
7 | Cloudy 
Sleet, leſs 
9 | Cold 
ralncrt 
4 Cloudy 
Thaw 
Rain 
7 Cloudy 
Rain 
9 Cloudy 
7 Fairer 
Colder 
9 Freezing 
7 Froſt E. vylv. 1 
Fair and E. by N. 2 
Pleaſant O 


Winds. 
E.byN. 2 
E. by N. x 


E. 0 
E. by N. 1 


E. 2129 
E. by N. 2 


E. by N. 2 
E. by N. 8 


7 „ 
Same E by N. 1 


7 | Froſt & E. by N. o 
Fair E. 1 


0129 84 | 


— 8 3 — * 


(76) 


lets 


8 MARCH, 1698. 4 
D. b.] Weather. | Winds. | Barom. Rain. D. bh. |Weather. | Winds. | Barom. | Rain. . 
6 Fair | 6 8. 1129 80 | Tz 
t. 12| warm & | 17. 12 |Same S. W 2|29 68 1 
1 6 Fair 8. 8. E. o 29 39 6 Fairer W.b. S. 4 29 24 Oo 23 3 
2, 12 Warm S. b. w. 129 38 18. 12 Hail and] W. b. S. 729 36 NR 
. g|Cooler | 129 30% % 9 
6 N. W. x129 74 | 6 Hoar-F, [S. W. o|29 60 5 
3. 120 Cloudy N. 2 19. 120 Fair W. 229 74 3 
9 | 30 oof | 0 | Rain 029 78 3 
Cloudy N. 1130. 53 6 | Cloudy .S. b. W.2 29 769 01 3 
* 1 Gelder IN. b. E. 2} 30 10 20. 12 | 8. W. 3129 78 1 
. 2 Warmer. . +3 
Cloudy N. E. 130 16 0 S. S. W. 2 29 68 |: 
5. 12 Cold E.byN.2|3o 10 21. I2 |Same 8. W. 3 1 IB 
. i | 71 OR - 3 
6 Froſt N. E. [29 92 6 Cloudy 8. S. W. 1 29 59 2 
. +: N. E. 1129 90 4. 1 W. 129 73 1 
11 | 129 83 | 9 Fair N. W. o 29 98 1 
| — Froſt IN. 2 29 72 4 6 | Froſt. N. b. W. o 1 Y 
7. 12 | Cloudy |N.e.b.ez|29 74 23. 12 Fair and |S, 1130 14 1 
| 9 Cold. 129 74 | 9 [Pleaſant IS. W. 030 14 2 
5 Froſt KS cis Wi 41:3 : 86 8. b. E. o 30 og 3 
Y CT ary S.e.b.e.oſzg 81 6 |Froſt E. by N. of 29 95 | 
9. 12 Snow 8. 1129 76 25. 12 Fair E. 129 88 | 
9 | Rain | 29 68 = | 9 | Falr 29 83 | 
6 Cloudy 8. 029 51/1 49 6 Fair very E. 29 77]0 38 
10. 12 Showers W. 229 54 26, 12 Warm E. b. S. 1129 77 | 
9 Far 1 29 710 10] | 9 | Lightning 2 | 
6 [Showers S. 129 63 6 Misty 8. W. 029 73 
. © 2 S. S. W. 229 42 27. 12 Fair 8. 1129 75 . 
9 Fairer [S. W. 229 610 70 o | Cloudy | 20- 664: 1 
6 Kain 8. S. W. 329 420 26 1 3 8 
| „D. VV i os | Is 9 4210 2 
12. 12 er S. W. 529 35 28. 120 Cloudy S. b. W. 4429 34 * | 
— 3 23 o_ 98 9 | Cooler | 29 4619 05 
; TY — Cm —  ——— 1 — | 
6 Pai S. w. b. W. 229 63 6 Fair W. S. w. 129 63 1 
%%% ( ON 29. 12 W.bys. 229 70 | 
9 | W.S.w.2|29 78 | 9 | Showers | 29 70lo osf 
6 Warm S. w. b. W. 2 29 74 G 7 1 eee 
. 1 oar n ; | 
9 | Day | 29 84 INES | 0| Rai We. : I 59 | 
| —— l — In 29 46 O 34 
6 S. W. 229 87 6 Rain E byN. O29 36 
15. 12 Same S. W. 329 89 31. 13a by Nn 52 
| —— + * WW e, SONY [Fairer 29 729 33 | 
16. 12 |Same | | | Gs 10 33 
| 9 130 
_ — = — BE — . O41 — —— . ae . | þ 


„ ) 


r — 


I 2 APRIL, 1698. i 8 Ty 
1 D. b, |Weather. | Winds. | Barom. | Rain. | ID. 4 Weather, | Winds, | Barom, | Rain, 
17 8. by E. o 29 68 6 | Fair N. b. W. 229 87 
3 f 15 Rain 8. S. W. 1 29 48 17.12 and N. 2 29 88 
= | 9 29 261 47 9 Cold N. b. E. 129 92 
Y s j Cloudy | W.S.W.z 20 27 10 11 0 N. b. w. 129 90 
1. 12 W. n. w.3 29 40 18. 12 | 
E] g | Fair OE 5. e 3 
„ |Hoar Fr. S. W. 29 62 6 | Cloudy 
Iz. 120 fair W. 1429 71 n ien 08 
F 9 | Rain 292 83j9 26 9 Rain 3 
3 7 Fair N. E. 129 95 20. 12 Rain W. S. W. 29 6880 44 
of . 9 | 30 00 . — * — — 
ft --i1NNK1 2-91 - 6 Fair and W. 229 280 37 | 
5. 12 | Same : 21,12 | Cold IW. b. n. 229 30 
„ | 9 | Cloudy 29 26 
— ne e 6 | Rain N. 29 3419 
6. 12 Cloudy 22. 12 Snoõ-.- N. N. w.3 29 43 
9 | | 29 88 9 Fair 29 2 — 
Fair N. N. E. o 29 94 © | Ice, very E. S. E. 129 32 
E. 2129 gl 23. 12 Cold e a, 
Cloudy 23 9 Rein 233 
8. b. W. 229 65 6 | Milling E. b. S. o 29 31 
Showers N. W. 2 29 71 24. 12 | Warmer E. 1129 46 
| © 7-180 03/0 -22 | 9 | Fair } Ss. + SY 
Hoar Fr. S. W. [29 83 6 | Showers |S. W. 129 70 
Cloudy 8. W. 2 29 82 25. 12 : W. 2 v4 
ear 16 * olap 8» 9 | Fair 189 $316. 4k 
S.b.W.2z[29 75 6] Fair W. 229 83] - 
Cloudy S. S. w. 229 67 26, 12 | Hail W. 3[:9 80 
29 64 * 9| Showers 29 63 
Fair S. W. 129 66] 6 Snow W. b. S. 229 $610 8 
with | FE 27. 12| Sleet . 
Showers W.b.S. 2 20 16% 11 9 Fairer | 29 6210 48 
Fair and | W. b. S. 1 29 60 | 6| Showers N. W. 1129 67|g6 2ol. 
Cool 29 68 28, 12| of Hail N. b. w. 229 73 
TW 
Cloudy |S, 1129 68] 6| Cold IN wb 
Warm 8.8. W. 129 66 29. 12 Showers N. W. 2 
I Rain W. b. S. o|29 62 9 
1 „„ ii 0810 e -:6 N. N. w. 1 
5 Fair | | | 39-12 | Rain N. N. E. 2 
; Showers ; 29 Solo 6 | 9 
7 Cloudy W. b. S. 2 29 50 | 
# N. n. w. 44 29 30 
3 Showers |[N.n.w. 329 73 .; ne 
A Snow N. W. 3 29 75 5 23888 
4 N. 529 85 
L Cloudy N. 229 891 oo 8 5 2 


| 
| | 
| 
| 
1 
| 
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MAY, r698. 


Weather. 


Rain 


Fair 


Fair 
Snow 


Ice 


Fair 
Cold 
Cloudy 
Cold 
and 
Fair 
Rain 
Warm 
Fair 
Cloudy 


Fair 

Fair 

Warm 
Day 


Same 


small 
Showers 


Cloudy 
Cooler 
Rain 


Showers 


Cloudy 


Fair 


Fair 


Fair 


Fair 
and 


Warm 


N. b. W. I 


Winds. 
.. 1 
N. W. 1 


N. 2 
W. n. W. 1 


N 

9 
. 
— 


9 
07.0 
A 
tr! pn pr 
O — — 


N. b. W. 1 
N. n. w. 2 
N. 2 


W. by. 1 


Wb. n. o 
N. W. 2 
W. b. N. 3 
N. n. w. 3 


N. W. b. in. 2 


3 
© 


Barom. 
29 74 
29 73 
29128 


1 


1 


29 721 
—— — 
1 


Rain. 

© 58 
873 
10 46 


D. 5. 


| 


Weather. f 
Rain 


Rain 
Warm 
Fair 
Cloudy 
Hot 


Fair 


Cloudy 
Cooler 
Fair 


23 r 
] Showers 


Fair 


Showers 
and 
ST. 


Rain 
| Cloudy 
Fair 


Showers 


Fair 


— 


Rain 


Cool 
Cloudy 


| Warmer 


Fair 
Fair 
Showers 


| Rain 


Miſling 


Minds. 
E. 0 


8 
N. E. b. E. o 
8. ZE. 1 
8. S. E. o 
E. 1 
E. by E. 2 
8. O 
S. e. b. C. 1 
4 
S. b. W. 2 
S. S. W. 3 
S. W. b. w. y 


S. by E. 1 
E. S. E. 1 
S. W. b. S. 3 
S8. by E. 1 
S. b. W. 2 


8. b. Ww. o 


8. . 


RN OE 
3 
e 

— 


4 a Oh 5 bs oe; . 4 2 

” oP Rag 2 e 

I r 3 n 
2 EI 2 i 8 CI IL 


& W; © 


1 


Heatber. | Winds. 
Fair W. 2 
and 
Hot 8. 2 
Fair S. W. b. S. 2 
| Mc 4 
Rain 8. „ 
8 
6 | Cloudy |S. I 
Thunder | N. W. 2 
| N.b.W.o 
Miſfiog N. b. W. z 
Fair and N. 3 
Cool IE. S. E. o 
Fair E. b. S. o 
Cloudy W. 2 
Fair S. W. O 
Fair 8 
and S. S. W. 1 
Hotter 3 
Fair W. b. S. 1 
and S. by E. © 
Hot 
Fair E. by N. o 
Hot E. by N. 2 
Cloudy N. E. b. n. 3 
Cloudy N. N. E. 2 
Fair N. N. E. 3 
Cloudy N. E. 2 
Cloudy N. E. 2 
Cooler : 
Rain E. \ 
Cloudy N. by E. © 
Cloſe. N. by E. 1 
1 
Much N. n. w. 1 
Rain N. n. W. 1 
N. n. w. 1 
N. O 
Miſling 
| | W.byS. 1 
Cloudy S. W. 3 
. 
S. W. 1 


Barom, 

29 60 
29 60 
29 60 
29 57 
20 1 
29 :40 
40 41 
1 
29 71 
29 81 
29 90 
29 99 
30 01 
30 02 
30 84 
30 86 
30 07 
30 08 
30 Og 
30 09 
8 
30 08 
30 08 
38 Of 
30 08 
30 02 
30 OI 
29 95 
29 86 
29 81 
8 
29 68 
29 66 
29: 63 
29 357 
29 52 
29 47 
29 42 
7 
29 62 
29 67 
29 70 
29 


Weather. 


| Fair 


Cloudy 


Fair 


Fair 


Fair 


Het 
Fair 


Cloudy | 


— ——————— 


Milling 


Fair 
and 
Hot 


ö Rain 


and 
Cooler 
Fair 
Rain 


Faircr 


Fair 
Cloudy 


Cloudy 


Rain 


Fair 


Cloudy 


75 


Cloudy 
Milling 
Cloudy 


S NY 
ET 

oo 

6 M29 


F< 
UN 
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012 = © 


UA 
To. 
&< 
2 2 
ID | — 


9 
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W. | J 
W. b. S. 2 
W. S. W. I 
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— I, 
Heather. | Winds. | Baron. Rain. D. h. Weather. | Winds. | Barom, | Rain, 
| W. n. w. 129 78] ; 6 | Fair, Fair. S. W. 129 74]o 06 
Cloudy |W.b.S.1|29 78 17. 12 Cloudy ÞS. 3129 77 
W.S.w. 29 75 | Kain S. b. W. 229 73 
Cool N. 1129 77 6 Milling [S. w b. w. 329 510 9 
Rain N. N. E. 229 83 18. 12 Rain S. W. 329 56 
Warmer N. 0129 88223 9 Fairer ä 149-9331 iz 
Fair N. 929. 88 e W. S. w. 129 88 
and 8. W. 2129 6 19. 12 | Fair W. b. n. 229 87 
Hot 22 S290 5 91 29 87 
Cloudy S. w. b. . 329 74 . W. S. w.O0 29 84 
Miſliag [S. W. 3129 67 20. 12 | Hot | 
Rain 8. W. 329 6 9 
x; So W. 4129 aj 37 1 * 
Fairer W.S.w. 4429 50 21. 12 
Rain S. W. 3129 56800 95 9 = . 
Cloudy W. S. W. 1129 6600 05 1 DS, 
Hot 8. vr. b. w. 3429 70 17. 12 
Fair W. b. S. Oo[29 75 3 5 
Fair S- w.b.f. 1029 77 ; 
Rain 29 76 | 23.12 
gs 6 
Very [W.S. w. 129 75 | * | 
Hee i8by Eg Bl! [..D2 
6 Cloudy Eb. 8. 129 79 1 
Hot and E. 1129 78 * re he 
Sultry E. 0129 76 9 bridge-Wells. 
[E. 629 73 6 
Same E. b. S. 129 72 26. 12 ET 
„„ f56...69 go | Miſling 
Tbund. & E. S. E. 129 592 83 6 | Fair 
Rain, Rain S. S. W. 1 A a 27. 12 and 
Fairer S. by W. o 29 500 84 _9 | Cooler 
Cloudy N. N. w. 1129 48 6 | Fair 
W. 2129 47 28. 12 Cool & 
Rain N. W. 329 474. 49 9 Cloudy ö 
| Cloudy N. N. w. 1129 54 01 | 6 Kain 
13. 12 N. W. b. W. 229 61 29. 12 
Fair N. w. b. W. o 20 62 9 | Fair 
Cloudy | 8.w,b.w.2[29 63 0 | Bair 
with ſome S. web. w. 129 63 30. 12 | 
Fair S. by W. 2 29 58 . 0 Miſling 5 7129 Al 
Cloudy [SbyW.3|29 48} 6 | Fair W.b.S. 5 29 41 10 
15. IS Rain 8. . 31. 12 | Cooler W. 429 52 
1 Cloudy 3 229 382 36 9 | Cloudy 29 37 
| 6] Fair N. W. 329 43 e Total 5 
16. 42 Coo IW. S. .4 29 53 | W ful dies. 
— 2 | | — e e e ee, 
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AU GUST, 1698, 4 
. | Weatber. | Winds. | Barom. | Rain. | ID. 5. Hratber. Winds. | Barom. Rain, 
Fair S. W. 229 51 6 Fair e 
{W.b.n. 329 49 I N. E. 1 30 09/ 
| Showers 29 46/0 13 2 - - 30 05 7. 
| 8. W. O. W. 129 43 1 E. 0129 © 5 a 
Showry RY | 18. 12 | Cloudy E. 2 29 94 3 | . 
——|XbyE.r[9 55j2_39| |_ 5 . 
. [W.bys o 29 60 6 Fairer IS. S. W. o. 29 82 ; 
| Fair N. W. 2|29 62 19. 12 | Warm |W.S$,w,z2|29 82 
| 129 07 3 — 9 Cloudy 5 29 80 
| Miſling r 29 64 | 6] Cloudy S. W. 0 29 76 
Fairer W. n. W. 2 29 655 4 20. 12 I, W. 3129 73 
Rain ; 20” 3]: 9 Fair 29 67 
Fair W. b. n. o[ 29 750 14 6 Fair S. w.b. .f 29 59 
a W. n. w. 229 81 11.4 8.8. W. 229 48 
| Showers | 429 870 40 9 Cloudy 29 55 
Cloudo) [W.bys. 1 20 85 6 Cloudy S. S. E. 149 44 
3 W. bys. 3 he 87 od: OB ES | WT 
[Cool N. W. 2 29 870 85 9 Rain ut (EI 
Fair N.w.b.w.iſ2g 84 „Rain S. „ 02% 48] 
Fair N. n. w. 229 81 43. ih S. e. b. e. 2 — 7 
Fairer Nn. w. o [29 80 0 4 9| Thunder Get 129 48 
| Miſty | W.byS. 1 29 72 + 6 | Showers |S.byE. 1 29 42 
| Cool N. N. E. 1 29 72 24. 124 8. 3 | 29 42 
Rain N. N. E. o 29 721 57 9 Fair 29 42 
| Cloudy S. W. b. W. I 29 63 Sd 51 | 6 Cloudy S8. W. 129 49424 
19. 12 * Is. W. 229 61 25.12 IW.b.n. 129 4: * 
1— 9 BY 4. 19 4 3 r 29 42 5 
6 N. W. b. n. 1 29 58 6 IE. 5 E. o 29 1 
| 10. 120 Rain N. 1129 61 | [|26, 12 Fair N. W. 2/29 41 
9 N. E. 029 631 40 15 5 „ 129 1 
6 Cloudy N. „„ | 6 | Fair and S. W. o[29 50 -. 
| 11. 12 COof N. b. W.2 29 65] 27. 12 good h. IN. W. 229 58 
f ̃ . _ 9 | weather. 29 67 
PS  |N.b.W.r[z9 69| 123 S. W. 129 756 
12. 12] Miſling N. 329 70 128. 12 Fair |S. W. 329 79 I 
3 | 29 760 82 | 9 | Rain | | 29 76 | 
6 Fair and N. b. W. 129 79 | 6 K. T1129: 7 700 
13.12 |Cool [N. 229 84 | 29, 12|Fair IW. S. w.3 29 76 1 
9 Cold k E. by N. o 29 90 5 | 9 Rain 'J - n 
| 6 : N. by E. o[ 29 98 | 6 | Some tair + 8. W. o 29 71 5 75 TOY 
| 14. 12 | Fair E. 230 01 30, 12 | and ſome 5.8. W. 329 og =kU 
9 1 $0 ont. — ' 9]Ram 5 ls 80 {© 35 | 
| 6|Fair |S.Eb.c.o|29 95 6|Cool N. W. o 19 8319 81 
15. * and N. E. 229 96 31. 12 | fair with] N. w. b. n. 229 ge U 
| am 29 98 : 9 | Rain: 29 84| E 
3 $7”: E. o 30 oo FFF . | 
b 16. 12 | Same E. N. F. 2130 04 | | & T0 45 525 | - 
3 ; * I £ COTE} 30 9 1 | | y 11 | | 
4 Vol. II. _ — e 2220 


SEPTEMBER, 1698. ; 


D. b. Weather, | Winds, | Barom, | Rain. D. bh. Weathey. | Winds. | Barom. | Rain. | 
| 6] Cloudy [N.N.w.o|29 80 | G6G|[Rain E. by N. o [29 39 | 
t. 12| Cool 29 72 17. 12 E. by S.0[29 36 ' 
| Day 29 64 9 | Fairer | 29 3411 46 

| 1129 52 6 Rain E. bys. o 29 31 
2. 12 Showers S. W. 329 54 18. 12 3 

9 | 29 3560 14 9 Fairer 
1129 48 6 I 
8. W. 5 29 45 | I9, 11 Showers S. W. * 29 25 

2 29 412 55 9 
Fair S. W. o 1 6 Rain S-W. 1 o 15 
5 W. 229 37 | 20. 12 | Cloudy S. W. b. w. 2 29 38 
Rain 29.160 20 9 Rain 29 42 
Fair W. S.. 229 131 10] | [Foggy |S:W. 2 465 55 = 

| | | 21. 12 | Showers [W.,S,w,1 |29 48 * 
Pair S. W. 329 480 03 9 | Fair 29 $5210 ot] : 
6 Rain S. W. d. w. 229 300 6 | Hoar Fr.] S. W. b. w.o 29 47 —_ 

| | . j 1 

2 S. W. 429 46 22. 12 | Fair 8. 2129 411 1 
| 9 Cloud 4 | 29 47 O O09 9 Rain 29 7 O 20 be. 
| 6 S. by W.4429 41 6 Fair S. W. 1 
17. 12 Ss 23, 12 | Warm IW.S. w.; 29 42 
i 1 . 9 [Oele 129 44 
24. 12 | Cooler S. e. b.e. 129 434 = 
9 Cloudy | 20 In 3 B 
Rain 8. S. E. 219 20] 42 £ 
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| ” | I 5 N To þ S S E. 
6 | Fair and S. S. E. I | 
| 29 
Rain S. byE. 2 4, 2 27, 12 | Pleaſant 8. 3]29 42 
| Iſ29 3111 - 34 9 | Rain | | 29 40 110 HY 
29. 86 o ol 6 | Fair 8. 9129 qoſo o3 
128. 12 | Showers 8. 3129 36 | np 
29 87 9 Fair 29 260 on: ay 
* 29. 70 Rain FE. by S. 1 29 or F 
„ 1 | 29. 12 Rain S. by E. 3 29. 06 
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As far as J have learned, the Mercury riſes and falls much after the ſame 
Meaſure in moſt Parts of our Iſland; and of this you may better judge by 
ſome Obſervations I have here tranſcribed and ſent you, of the very low Sta- 
tions: December 28, about three of the Clock, Mercury 28, 17; on the twent 3 
ninth about two Hours and an half 28, 18; and Jan. 2, about the ſame Hour, ® 
28, 053 and this time it hardly roſe before I went to Bed; and on the ſixth 1 
ſtill about three Hours 28, 19 ; but this time before nine at night it was got 
to 29, 28. What ] note is, that though once I ſaw it lower many Years 
ago, yet never ſince I kept my Obſervations, did the Quick- ſilver deſcend 
ſo often to thoſe Pitches; or when it was found very low, did it ever conti- 
nue ſo for any conſiderable Time, as it hath done this Year 3 during which 
it hath never been very high, and, as I remember, generally much lower 
than other Years, This hath proved very unſeaſonable here, and ſo back- 
ward, that I thought I had never known the like ; but examining my Obſer- 
vations, I find that of 1673 much what as late, though the Conſequence pro- 
ved not ſo fatal to theſe Parts of Europe, as this. | 1 
The Weather XXVI. At Emuy in China in the Latitude of 249 200. N. An. 1698, Octob. 
1699, % From 1 to 8, the Weather was fair and clear, the Mercury's Alt. 2913 Di- 


Eguy fs git. From the eighth to the eleventh, cloſe and cloudy Weather, the Mer- : | 


Mr. James CUry falling to 2933 Dig. | | 55 
Fam, n. 36 11. Cloſe Weather, ſomewhat cloudy, 12. Cloſe Weather, blowing freſh 
. 8-323 at N. E. 13. and 14. Cloſe and cloudy Weather, with much Rain, and freſh 
Winds from N. E. to N. V. 8 5 
The Tides, (which commonly flow three Fathoms) did flow above half a 


Foot higher three Days after the tali-Moon, than it did on the Full-Moon at 


ED, 


the Æquinox. 


15. Fair and clear Weather, with ſmall Gales at N. E. From the fiſteenth 
to the twenty- fourth, fine, moderate, fair Weather, with ſmall Gales at NM. E. 
From thence to the thirty-firſt, Winds and Weather variable. 


Nov. 1 to 15. Variable, cloſe and cloudy Weather, with ſome Rain, and 
variable Gales round the Compaſs. 


15, Fair and clear Weather, with ſmall Gales at NV. E. in the Morning the 
Mercury's Alt. 29303 at Noon 2918, and at ten of the Night, being cold, ri- 


ſing 
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ſing to 2935, 16. At Sun- riſing very cold, the Mercury's Alt. 2924; at Noon 
fair and pleaſant Weather, the Mercury falling to 2942 ; at Night cold, ri- 
ſing to 2975 3 the Wind at N. E. 17. This Morning cold, the Mercury at 
2928, fair and clear Weather all Day, and at Night blowing ſomewhat freſh 
at N. E. the Mercury at 2933. 18. This Morning cold, the Mercury at 

2942 3 all Day fair and pleaſant Weather, che Mercury falling to 2943, and 
by Noon to 2933 3 the Weather fair, ſomewhat cloſe and cloudy, the After- 
noon Sun-ſhining and warm, and at Night temperate, the Mercury continu- 
ing at 2935 ſmall Winds at N. E. and almoſt calm. 

20. A pleaſant Sun- ſhining Morning, the Mercury at 2925; at Noon o 
vercaſt and cloudy, with little Wind at N. E. the Mercury falling to 2913 
in the Afternoon ſome Drops of Rain, with cloſe Weather, and at Night the 
Mercury continuing at 2933, with ſmall Weſterly Winds; ſome Rain in the 
Night. 21. Cloſe and cloudy Weather, with ſmall Gales at N. E. the Mer- 
cury at 2928 in the Morning, and continuing ſo all Day, with ſome Drops of 
Rain in the Afternoon, the Gale freſhning, and a Shower of Rain at eight of 
the Night, the Mercury riſing to 2943. 22. Gray and cloudy Weather all 
Day, with freſh Gales between E. and N. E. the Mercury at 2928, and at 
Night riſing to 2935 3 fair Weather, ſomewhat cloudy. 23. A very cold 
Morning, fair and clear, with freſh Gales from N. E. to N. the Mercury at 
30 Dig. fair and clear all Day, with a moderate Gale about N. E. clear and 
very cold all Night, the Mercury continuing at 30 Dig. 24. A fair, clear 
and cold Morning, the Wind at N. E. a moderate Gale, the Mercury conti- 

nuing at 30 Dig. a clear Sun-ſhining Day, cold and clear all Night, the Mer- 
cury as before. 25. A ſharp, cold Morning, fair and clear, with a moderate 
Gale at N. W. the Mercury falling to 2g; all Day fair and pleaſant, very 
warm, and no Wind, the Mercury falling at Noon to 2918, and at Night 
being ſomewhat hazy and calm withal, to 2933. 26. Temperate Weather 
all Night, and this Morning ſomewhat cloſe and hazy, and no Wind, the 
Mercury at 2928, and towards Noon growing clearer and warmer, riſing to 
294% 3 ſmall Breezes at N. E. at Night falling to 2933, temperate Weather. 
27. Fine, pleaſant Weather all Day, with ſmall, variable Breezes from the 

to W. and about to S. the Mercury in the Morning at 2923, and at Noon 
falling to 2928, and at Night riſing to 294+, fair Weather and calm. 28. 
Fine, moderate Weather, with a Gale at N. E. the Mercury at 2945; in the 
Afternoon the Gale freſhned, the Weather ſomewhat cloudy, and at Night 
the Mercury was at 2923; blowing freſh. 29. Fair and clear Weather, ſome- 
what cold this Morning, with a freſh Gale at N. E. the Mercury at 2928, 
fine, pleaſant Weather all Day, with ſmall Gales at N. E. at Noon the Mer- 
cury falling to 2945, and at Night being clear and ſomewhat cold, riſing to. 
2928. 30. Fair and pleaſant Weather, with ſmall Gales at V. E. the Mer- 
cury at 2923; at Noon a freſh Gale, the Mercury falling ro 294+ at Night 

temperate Weather, and little Wind, the Mercury riſing to 294% 

Dec. 1. Fine, temperate Weather, with ſmall Gales at N. E. the Mercury 
at 2928 in the Morning; fair Weather all Day, and ſmall Breezes at N. E. 
the Mercury at Noon falling to 2943, and in the Evening to 2943, and at 
Night riſing to 2933, being fine, clear Weather. 2. Fair and temperate 

| | . Weather, 


nine Gale at 


— 
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Weather, ſomewhat cloudy, and overcaſt, with ſmall Gales at N. E. the 
Mercury at 2945, and at Night riſing to 2933. 3. A clear and cold Morning, 
with a fine ſharp Gale at N. b. E. the Mercury at 29,3 3 a cold Air all Day, 
the Mercury at Noon falling to 2945, and at Night the Galefreſhning made it 
colder, the Mercury riſing to 2945. 4. A ſharp Morning, with a freſh Gale 
at N. b. E. the Mercury at 2928; fair and clear all Day, with a ſmall Nor- 
therly Gale, the Mercury by Noon falling to 2933 3 a ſerene, temperate 
Night, and almoſt calm, the Mercury as before. 5. A fine, clear Morning, 
with a moderate Gale at S. V. ſomewhat cold, the Mercury at 2918 at 
Noon a ſmall Breeze at E. b. S. pleaſant Weather, the Mercury at 29333 
at Night a ſmall Gale at S. 6. E. fair and temperate Weather, ſomewhat 
hazy, the Mercury at 2935. 0 80 mm 
6. This Morning ſomewhat cloſe and cloudy, with a few Drops of Rain, 
the Weather temperate, with ſmall Southerly Breezes, the Mercury at 2923, 
the Afternoon calm, and ſomewhat hazy, the Mercury falling*to 2943 ; at 
Night overcaſt and cloudy, with ſome Rain, blowing freſh at V. the Mer- 
cury riſing to 2934. 7. A gray Morning, clearing up with a freſh Gale at 
N. E. the Mercury at 2943 inthe Afternoon the Horizon a little hazy, the 
Mercury falling to 2945 3 at Night clearer, with a freſher Gale, the Mercu- 
ry riſing to = a very cold Night. 8. A ſharp, clear Morning, with a 
N. E. the Mercury at 30; at Noon falling to 292 3, a fine Sun- 
ſhining Day; at Night cold and clear, a ſmall Gale ar N. E. the Mercury 
riſing to 30. 9. This Morning as the laſt, all Day and Night the ſame, and 
the Mercury alſo. F;; 8 
10. A cold Morning, ſomewhat foggy, with a fine Gale at V. E. the Mer- 
cury at 30; all Day fair, clear, and ſun-ſhining 3 at Night cold, the Mercu- 
ry at 2923. 11. A cold Morning, with a moderate Gale at N. V. the Mer- 


cury at 2933; all Day fair and clear, the Mercury falling to 29353 at Night 


a freſh Gale at N. E. the Mercury at 2948. 12. A gray, cold Morning, 
ſomewhat cloudy, with a hazy Horizon, a freſh Gale at N. E. the Mercury 

at 2942 ; towards Noon falling to 2933, with little Wind and fair Weather; 
at Night calm, and ſomewhat cold, the Mercury riſing to-2933. 13. A fine 
pleaſant Morning, with a ſmall Breeze at N. V. the Mercury at 2928 at 
Noon a ſmall Gale at N. E. and in the Afternoon calm, the Mercury falling 
to 29283 all Day ſerene, at Night calm, with a clear Sky, ſomewhat cold, 
the Mercury riſing to 2945. 14. A fine temperate Morning, with ſome 
ſmall Rain like Dew, and a moderate Gale at S. V. the Mercury at 2948; 


20 3 


the Afternoon a little overcaſt, and the Horizon ſomewhat hazy, a ſmall 


Gale at S. E. the Mercury falling to 2935; at Night temperate and calm, 
the Mercury riſing to 29360. 15. A fine, temperate, calm Morning, the Mer- 


cury at 294+; at Noon fair, pleaſant, calm Weather, the Mercury fallen 


to 2938; all the Afternoon, and at Night, a freſh Gale at N. E. fair Wea- 
ther, the Mercury riſing to 2938. 16. A gray, cloudy Morning, ſomewhat 
hazy, with a freſh Gale at N. E. the Mercury at 29423; at Noon fair 
and clear, the Gale moderate, and the Mercury falling almoſt to 294+ ; 
the Afternoon ſomewhat cloudy, with a fine Gale at N. E. at Night a 
little Wind, ſerene and ſharp, the Mercury riſing to 2913. 17. A gray 
— — 1＋1— Morning, 
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25. A gray, cloudy Morning (ſome Rain before Daylight) with ſmall 
Souiberiy Breezes, the Mercury at 2928. Towards Noon Sun-ſhining and 


(89) 


Morning ſomewhat cold, with a fine Gale at N. E. the Mercury at 2913, 


and at Noon falling to 2928 at Night little Wind, the Mercury riſing to 


2918. 18. A fair, tem erate, calm Morning, ſomewhat foggy, the Mer- 


cury at 2943 3 all Day fair Weather, ſomewhat cloudy, with ſmall Winds 
at N. E. the Mercury falling to 2935 3 at Night blowing freſh, the Mercury 
riſing to 29,5- 19. A gray, cloudy Morning, with a freſh Gale at N. E. 
the Mercury at 29 35 3 cloſe, thick Weather, with "continual Rain all Day 
and Night, and a moderate Gale at N. E. at Night the Mercury riſing to 
2918. 20. Cloſe, thick, rainy Weather, in the Morning, with a moderate 
Gale at N. E. the Mercury falling below 2913; and by Noon to 29233 
continual thick, rainy Weather all Day and Night, the Mercury at 2936, 
and the Gale as before. he 
21. A gray, cloudy Morning, but fair, and beginning to clear up, and 
calm withal, the Mercury at 2925; at Noon fair Weather, and ſomewhat 
clear, with a ſmall Gale at S. V. the Mercury falling to 29:2; at Night 
calm and ſomewhat cloudy, the Mercury at 294*. 22. A gray, cloudy 
Morning, continuing ſo all Day, with a ſmall Gale at N. E. the Mercury 
at 2948, at Night riſing to 2928. 23. A gray, cloudy Morning, continu- 
ing ſo all Day, with ſmall Gales at N. E. the Mercury at 294+; at Night 


more ſerene, the Mercury riſing to 29454. 24. A gray Morning, and calm 


Weather, the Mercury at 2948; cloſe and cloudy Weather all Day, and 
no Wind, the Mercury falling to 2925; at Night riſing almoſt to 2935 


20 * 


pleaſant, little Wind variable, the Mercury falling to 2948; the After- 
noon, and at Night, overcaſt and cloudy, the Wind at S. b. E. and the Mer- 
cury riſing to 2933. 27. A fine, pleaſant Morning, with a hazy Horizon, 
and altogether calm, the Mercury at 2943, and by Noon at 294+ ; all Day 
pleaſant Weather, and at Night ſmall Gales at North Eaſt, the Mercury ri- 
ſing to 2933. 28. A fine, pleaſant Morning, with a ſmall Breeze at 
E. N. E. the Horizon ſomewhat hazy, and the Mercury at 2913, at Noon 
falling to 2928; all Day fair and pleaſant Weather, with the aforeſaid Breeze; 
at Night calm, the Mercury falling almoſt to 29. 29. A gray Morning, 
with a cloſe Horizon, and a ſmal] Breeze about E. N. E. the Mercury at 
29,2, calm all the Forenoon, in the Afternoon pleaſant Weather, with a 
ſmall Gale at S. E. the Mercury at 29 ; at Night calm, the Mercury at 
29 30. A gray, cloudy Morning, and cloſe Weather, with a freſh Gale at 
S. E. the Mercury at 2935 3 all Day cloudy and dark, the Gale freſhning 
and veering to E. N. E. the Mercury riſing to 2933. 31. Gray, cloudy 
Weather all Day, with a freſh Gale at N. E. in the Evening ſome Rain, 
blowing freſh all Night. | 
Fan. 1, 1699. Variable Weather, with ſmall Gales at N. E. 2. Rainy, thick 
Weather all Day and Night, with little Wind at N. E. 3. Continual thick, 
rainy Weather all Day and Night, the Wind at N. E. 4. Fair Weather, ſome- 
what cloſe, and calm all Day and Night. 5. Cloſe Weather, with ſome Rain, 


and calm this Forenoon ; and in the Afternoon a ſmall Breeze at W. N. W. 
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£3.12 S. W. b. w. z 29 57] 112 29, 12|Pair N. W. 4 1 818 
9 Fair a9. e 9. — | zo 03] 820 
8 7 S. W. 1 W. by S. 29 51 1020 21 81Frolt ß. W. 2| 30 1800 
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In theſe Tables, I have never ſet down the Flying of the Clouds, but when 
they varied from the Winds; which oftentimes happens, eſpecially before the 


14. p.46. Wind ſhifteth its Courſe : Mountains, Sc. may cauſe ſome Variation, but as 
little at Upminſter, as almoſt any where. This laſt Column will be neceſſary, 
amongſt other Uſes, to ſhew the Reaſon why the Mercury varies ſometimes : 
As ſuppoſe the Wind was in the Southerly Points, and the Clouds flew 
from the Northerly; the Riſing of the Mercury would be readily accounted 
35. ns Thermometer is graduated by Inches and decimal Parts. The Point of 1 
Freezing is about 80, or at moſt 82 Degrees, and conſequently *tis cold at 5 
about 90, and temperate at about 100 Degrees. I need not ſay, that the 
Degrees above 100 are warm or hot; and thoſe below 80 are harder Froſts. 
The Degrees of my Thermometer reach to 240, altho' I could never make 
the Spirits deſcend with artificial Freezing, much lower than go, neither 
when expoſed to the Heat of a pretty ſtrong Sun, did they aſcend above 
225. It is placed in the open Air, and always defended from the Beams of 
the Sun, So that it ſheweth only the true preſent Temperature of the 
An; | 5 | 
The Winter has been ſo mild (as appears by the Thermometer) that many of 
the Days of November and December were not much colder than many of the 
Mornings and Evenings of the warmer Months. Theſe two laſt Months have 
been alſo much drier than uſual, ſo that had it not been for the Rains of 
5 Oclober, perhaps a Drought had been a general Calamity. 
1 ; I have had frequent Confirmations of what I obſerved laſt Year, concern- 
ing the Mercury riſing in foggy Weather. The like it doth alſo in miſling 
Weather'; as may be ſeen in divers Places of this Table : Particularly Decem- 
ber 22, the Wearkar being miſling, and Wind Northerly, it aſcended to 30, 
50 Inches, the higheſt I ever ſaw at Upminſter. 


Hurricanes XXVIII. 1. Ofober 30, 1669. Between five and fix of the Clock in the E- L 
| and Some, yening, the Wind Weſterly, at 4/bley in Northamptonſhire, happen'd a formi- 8 
i Templer, n. dable Hurricane, ſcarce bearing ſixty Yards in its Breadth, and ſpending it ſelf 4 
71 F. 2156. in about ſeven Minutes of Time. Its firſt diſcerned Aſſault was upon a Milk- 2 
4 maid, taking her Pail and Hat from off her Head, and carrying her Pail ma- # 
1 ny Scores of Yards from her, where it lay undiſcovered ſome Days. Next it 3 
Il ſtorm'd the Yard of one Sprigg, dwelling in FYethorp, where it blew a Wag- 3 
8  gon-body off the Axle-trees, breaking the Wheels and Axle-irees in pieces, and 4 
blowing three of the Fheels ſo ſnatter'd over a Wall. This Vaggon ſtood ſome- 
What croſs to the Paſſage of the Wind. Another Waggon of Mr, Salisbury's. 
| marched with great Speed upon its heels againſt the Side of his Houſe, to 
| the Aſtoniſhment of the Inhabitants. A Branch of an A/b-iree, of that Big- 
| neſs, that two luſty Men could ſcarce lift it, blew over Mr. Salisbury's Houle 
without hurting it; and yet this Branch was torn from a Tree an hundred 
Yards diſtant from that Houſe. A Slate was forced upon a Window of the 
Houſe of Sam. Templer, Eſq; which very much bent an Iron Bar in it; and 
yet 'tis certain, that the neareſt Place the Slate was firſt forced from, was 


near 


PRIN >, 


( 103 ) | 

near 200 Yards, At Mr. Maidwell's Senior, it forced open a Door, breaking 
the Latch, and thence marching through the Entry, and forcing optn the 
Dairy-door, it over-turned the Milk- Veſſels, and blew out three Panes or 
Lights in the Window; next it mounted the Chambers, and blew out 9 Lights 
more. From thence it proceeded to the Parſonage, whoſe Roof it more than 
decimated ; thence it croſſeth the narrow Street, and forcibly drives a Man 
headlong into the Doors of Tho. Briggs, Then it paſſed with a curſory Salute 
at Tho. Marſton's, down to Mr. Ges, WigniPs, at leaſt a Furlong's Diſtance from 
Marſton's, and two Furlongs from Sprig's, where it plaid notorious Exploits, 
blowing a large Hovel of Peaſe from its Supporters, and ſetting 1t cleverly 


upon the Ground, without any conſiderable Damage to the Thatch. Here it 


blew a Gate-poſt, fix'd two Foot and an half in the Ground, out of the Earch, 
and carried it into the Fields many Yards from its firſt Abode. 

About half a Mile diſtant from the Town is a ſmall Wood on the Top of 
an Hill, and partly deſcending into a Vale encompaſſed by Northerly and Sou- 
therly Hills; ſo that the Wind may ſeem confin'd to the Vale as a Chanel, be- 


fore it aſſaulted the Town, and thereby enforc'd to ſpend it ſelf only in that 


Glade. But I am unapt to think, that ſome Flatus from the deſcending Wood- 
ground might contribute to this Accident, becauſe the Wind continued, ſo 
far as Men could judge, as high in the Field afterwards ; and the Site of the 


Town did expoſe (by reaſon of thoſe Valleys) a far greater Part of the Town 


to this Damage than was troubled, the Valley being above four or five times 
the Breadth of that Part of the Town concerned in it. 


2. OF. 13, 1670. At Braybrook in Northamptonſhire, about eleven a Clock, 3% J. 


. 4 | E g 0 . Templer, ib. 
the Wind, in a ſtrange Form, aſſaulted a Peaſe-Rick in the Field, uncovering p. 2177. 


the Thatch of it, and leaving another within twenty Yards unconcerned. 
Thence it proceeded to the Parſonage, where it carried not twelve, ſcarce 
eight Yards in Breadth, blowing up the End of a Barley-Rick, and therewith 
ſome Stakes in it of near five Foot long. In the mean while it left a THheat- 
bovel within ſix Yards of the Barley-Rick, and being without all Shelter, un- 
touched, no Part of the Thatch of the Hovel being fo much as furled. Ne- 
vertheleſs it beat down a Fackdaw from the Rick, with that Violence, as forc*d 
the Guts out of the Body, and made it bleed plentifully at the Mouth. This I 
ſaw, and took up, in ſome Company, the Daw very warm. Thence it went 
in a right Line to the Parſonage Houſe, took off the Cover of all the Houſe 
in its Compaſs, From hence it paſſed over the Town without any Damage, 
the reſt of che Town being low in Situation, and went on to a Place called 


Foribill, where it uncloathed ſo much of the Malt-houſe as lay within its 


Line and Breadth, fo as to. expoſe the Malt upon the Floor to the open 
Air. 8 
Braybrooł ſtands in a Valley environed by Hills on three Sides, at three Quar- 
ters of a Mile's Diſtance from it. But (what J could chiefly obſerve) there is 
an Hill call'd by the Name of Clackbill, within a Mile of it, and exactly in: 
that Point of the Compaſs in which the Wind then ſtood 3 no Hill in its way 


till the Mind had paſſed over all the Places it endamaged. And which is re- 


markable, there have been two Earthquakes in this Town within theſe ten. 
| Lcars,. 


os Cs ©: 
Years, when the ,then gentle Air (or Wind ſhall I call it) only vibrated up- 
on that Point of the Compals. 3 ay 
27 St, Gov. 3. Dec. 21. 1674. Phe Wind here (at Tarbut) was extraordinary: It broke 
1 Standard-Stone, that ſtood as an Obelisk near an old Church; which Stone 
„was about twelve Foot high, five Foot broad, and near two Foot thick. Whole 
Woods were overturned, and torn up from the Root, though in a low Situ- 
ation. It blew from the North-weſt, and of a long time the Wind had con- 
tinued Weſterly. i ad 3 
2 M-scaſ. 4. OH. 19, 1693. There happen'd a moſt violent Storm in Firginia, which 
wg ;:,. ſtopped the Courſe of the ancient Chanels, and made ſome where never were 
; any : So that betwixt the Bounds of Virginia and Newcaſtle in Penſylvania, 
on the Sea-board Side, are many navigable Rivers for Sloops and ſmall 
Veſſels. | 1 8 | 


2 n. F. Aug, 1, 1694. There happen'd here (at Warrington in Northamptonſhire) 


Corn, in that Part of Acrement Cloſe, which is in the Poſſeſſion of Mr. Holt, 
and took up into the Air about 80 or 100 Shocks, carrying a great deal out of 


Trees thereabouts. I have ſeen of the Corn which was carried a Mile diſtant 
from the Field; and it is reported by Perſons of good Credit, that ſome was 
carried four or five Miles diſtant. "The Whirlwind continued in Acrement Cloſe 
full half an Hour: I my ſelf, and ſeveral other Perſons ſaw at leaſt three or 
four Waggon Loads of Corn all at once whirled about in the Air, 


Toplham, yer ſeen before with us, tho? ſome pretend to have ſeen of them in the Downs. 


near Exeter; 


Maine, n. 


215. 2.19, they make, that Word ſignifying a ſort of a Humming Top. They are certain 
Elevations of Water during Storms and Tempeſts, reaching from the Superfi- 
cies of the Sea to the Clouds. They happen ſeveral Ways; ſometimes the 
Water is ſeen to boil, and raiſe it ſelf for a conſiderable Space round, about a 
Foot from the Surface, above which appears, as it were, a thick and black 
Smoak, in the Midſt of which is obſerved a ſort of Stream or Pipe reſembling 

a Tunnel, which ariſeth as high as the Clouds; at other Times theſe Pipes or 
Tunnels are obſerv'd to come from the Clouds, and ſuck up the Water with 
great Noiſe and Violence. They move from the Place where they were firſt 
gathered, according to the Motion of the Mind, and diſcharge themſelves 
ſometimes into the Sea, to the unavoidable Deſtruction of ſuch Ships as are in 
their Way, if they be ſmall Veſſels, and to their great Damage be they never 


ſing the Sand and Stones to a prodigious Height. Tis ſaid that Veſſels, that 
= and if they be ſo happy as to ſtrike them, the Water is preſently ſeen to run 
q out of them with a mighty Noiſe, but no further Miſchief. 11 

| One of theſe Spouts happen'd here at Topſham, Aug. 7, 1694. between nine 
1 and ten of the Clock in the Forenoon : *rwas then very near, if not quite 


%y 


2:2-P: 15: between one and two a Clock, a very terrible Mhirlwind amongſt the Shocks of 


Sight; the reſt was ſcattered about the Field, or on the Tops of Houſes or 


<4 Spout : XXIX. Theſe Appearances are frequent abroad, but very ſeldom or ne- 


by Mr. Zach. The French call them Trombs, I ſuppoſe from the Figure and the Noiſe that 


ſo big: Sometimes on the Shore beating down all they meet with, and rai- 


have any Force, uſually fire their Guns at them loaden with a Bar of Iron; 


Ih | ____Low- 
nyt : ; 
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Low-Water, which is look'd on as a ſpecial Providence, fince had it been 
High-Water, *tis concluded its Strength would have been much greater, and 
its Conſequences more ſad. The Water that was neareſt ſeemed to fly hither 
and thither, as though it would fain make its Eſcape from it : Yet I cannot 

find, upon Enquiry, that the Chanel was at all wholly dry. There was alſo 

ſome Wind, though not ſo violent as it had been before, or when the Spor? 

or Tromb began to move; it went with the Wind (which was then at W. N. .) 
luke a dark Smoke. | 

The Marks +++ ſhew the River, O the Spout, $ Mr. Seaward's Houſe, Fg. 5. 

5 which it gently touch'd with little Damage, blowing only off a few Tiles; 

G, Widow Goldſcworthy's Houſe, which it in Part uncovered, and took al- 

2 moſt all the Thatch off her Garden Wall. It took off alſo an Apple-tree, 

* which was no way decay'd, and between fifteen and ſixteen Inches about, 

* within two or three Inches from the Ground, almoſt as exactly as any Saw 

could have done it, and carried it, as I judge, between twenty and thirty Foot 

from the Place where it grew, and that not forward in the Path that it took, 
but almoſt diredtlygagekward ; which makes me conclude, that it had a dou- 
ble Motion; the o ernal from the Wind ſtrait forward, the other inter- 


{Aj nal and circular, like the Fly of a Jack, which a Man may carry in his Hand, 
1 that will ſtrike any Thing either forward or backward as it meets with it. E, 
1 Mr. Green's Houſe, which was for the moſt Part untiled. There were two 


Houſes more, V, L, very much damaged in their Coverings ; yet Mr. Mox- 


. am's, M. tho' it ſtood between them, and was much higher than either, had 
7 only two or three Quarries of Glaſs broken. E E EE TL, ſhews the March 
1 of the Spout. A, Planks that were blown, ſome upright, ſome ſeveral Yards 
bo out of their Place. D, a Ship newly lanched, of about one hundred Tuns, 


which was much ſhaken, but not hurt. K, a Maſt of near a Tun Weight, 
thrown out of its Place. C, an Anchor that was torn out of the Ground, 
and carried ſeven or eight Foot with a Boat that was faſten'd to it, and blown 
Ap into the Air; that Boat was rent from the Head to the Keel. B, another 
: new Boat blown about ſix Foot high, and turned upſide down. F, a Fither- 
boat with one Man in it, which was near the Place where the Spout was at firſt 
perceived, but through Mercy eſcaped. P, a Lane that goes from the River 
in which ſome Houſes ſuffered Damage, which ſhews that the Spout was divi- 
ded in its March. Tis no ſmall Mercy that no Man, Woman, or Child re- 
ceived the leaſt Injury in their Perſons, 
XXX. 1. John Gill affirms, that he hath obſerved on ſeveral Occaſions, Hate: 
that being in a Calm, that Way which the Sea began to loom or move, the 2 Ci 
next Day the Wind was ſure to blow. 3 . 
2. It hath been the Cuſtom of our Exgliſb and French Inhabitants of the Ca- Prasaſticts 
ribbee Iſlands, to ſend in, about the Month of June, to the native Caribbees of I 


canes ; by 


| Dominico and St. Vincent, to know whether there would be any Hurricanes that 4 Long. 
Year ; and about ten or twelve Days before the Hurricane came, they did con- 5 
ſtantly ſend them Word, and it very rarely or ſeldom failed. From one of 

theſe Indians (whom in 1657, I engaged by Civilities to remain with me ſeve- 
ral Years) I had the following Prognoſticks, | 
Vol. II. | | | F | 1. All 


. = 
= 
_ 


Years, when the ,then gentle Air (or Wind ſhall I call it) only vibrated up- 
on that Point of the Compals. 8 2 | 
ny Sir Geo. 3. Dec. 21. 1674. Fhe Vind here (at FJarbul) was extraordinary: It broke 


1 Standard-Stone, that ſtood as an Obelis near an old Church; which Stone 


30%. was about twelve Foot high, five Foot broad, and near two Foot thick. Whole 


Woods were overturned, and torn up from the Root, though in a low Situ— 
ation. It blew from the North-weſt, and of a long time the Wind had con- 
tinued Weſterly. : | 


Byvr.Scari- 4, OF. 19, 1693. There happen'd a moſt violent Storm in Virginia, which 


25 b. 6h. ſtopped the Courſe of the ancient Chanels, and made ſome where never were 


any: So that betwixt the Bounds of Virginia and Newcaſtle in Penßhlvania, 
on the Sea-board Side, are many navigable Rivers for Sloops and ſmall 
Veſſels. 


27 . . 5, Aug. 1, 1694. There happen'd here (at Farrington in Northamplonſbire) 
212, P. 152 between one and two a Clock, a very terrible Whirlwind amongſt the Shocks of 


Corn, in that Part of Acrement Cloſe, which is in the Poſſeſſion of Mr. Holt, 


and took up into the Air about 80 or 100 Shocks, carrying a great deal out of 
Sight; the reſt was ſcattered about the Field, or on the Tops of Houſes or 


Trees thereabouts. I have ſeen of the Corn which was carried a Mile diſtant 
from the Field; and it is reported by Perſons of good Credit, that ſome was 
carried four or five Miles diſtant, The Whirlwind continued in Acrement Cloſe 


full half an Hour: I my ſelf, and ſeveral other Perſons ſaw at leaſt three or 


four Waggon Loads of Corn all at once whirled about 1n the Air, 


MA Spout at XXIX. Theſe Appearances are frequent abroad, but very ſeldom or ne- 


Toplham, 


Toptham, ver ſeen before with us, tho' ſome pretend to have ſeen of them in the Downs. 
by Mr. Zach. The French call them Trombs, I ſuppoſe from the Figure and the Noiſe that 


Maine, n. 


215. P. 19. they make, that Word ſignifying a ſort of a Humming Top. They are certain 


Elevations of Water during Storms and Tempeſts, reaching from the Superfi- 
cies of the Sea to the Clouds. They happen ſeveral Ways; ſometimes the 


Water is ſeen to boil, and raiſe it ſelf for a conſiderable Space round, about a 


Foot from the Surface, above which appears, as it were, a thick and black 
Smoak, in the Midſt of which is obſerved a ſort of Stream or Pipe reſembling 
a Tunnel, which ariſeth as high as the Clouds; at other Times theſe Pipes or 
Tunnels are obſerv'd to come from the Clouds, and ſuck up the Water with 
great Noiſe and Violence. They move from the Place where they were firſt 
gathered, according to the Motion of the Mind, and diſcharge themſelves 
ſometimes into the Sea, to the unavoidable Deſtruction of ſuch Ships as are in 
their Way, if they be ſmall Veſſels, and to their great Damage be they never 
ſo big: Sometimes on the Shore beating down all they meet with, and rai- 
ſing the Sand and Stones to a prodigious Height. *Tis ſaid that Veſſels, that 
have any Force, uſually fire their Guns at them loaden with a Bar of Iron; 
and if they be ſo happy as to ſtrike them, the Water is preſently ſeen to run 
out of them with a mighty Noiſe, but no further Miſchief, 
One of theſe Spouts happen'd here at Topſbam, Aug. 7, 1694. between nine 


— 


and ten of the Clock in the Forenoon: *rwas then very near, if not quite 
| : . Low- 


* 


J 


G 
Low- Water, which is look'd on as a ſpecial Providence, fince had it been 
High- Water, tis concluded its Strength would have been much greater, and 
its Conſequences more ſad. The Water that was neareſt ſeemed to fly hither 
and thither, as though it would fain make its Eſcape from it : Yet I cannot 
find, upon Enquiry, that the Chanel was at all wholly dry. There was alſo 
ſome Wind, though not ſo violent as it had been before, or when the Sport 
or Tromb began to move; it went with the Wind (which was then at W. N. VV.) 


like a dark Smoke. 


The Marks +++ ſhew the River, O the Spout, $ Mr. Seaward's Houſe, rig. 9. 


which it gently touch'd with little Damage, blowing only off a few Tiles; 
G, Widow Goldfworthy's Houſe, which it in Part uncovered, and took al- 
moſt all the Thatch off her Garden Wall. It took off alſo an Apple-tree, 
which was no way decay'd, and between fifteen and ſixteen Inches about, 
within two or three Inches from the Ground, almoſt as exactly as any Saw 
could have done it, and carried it, as I judge, between twenty and thirty Foot 
from the Place where it grew, and that not forward in the Path that it took, 
but almoſt directl ygagekward ; which makes me conclude, that it had a dou- 
ble Motion; the O ternal from the Wind ſtrait forward, the other inter- 
nal and circular, like the F of a Fack, which a Man may carry in his Hand, 
that will ſtrike any Thing either forward or backward as it meets with it. , 
Mr. Green's Houſe, which was for the moſt Part untiled. There were two 
Houſes more, V, L, very much damaged in their Coverings; yet Mr. Mox- 
am's, M. tho' it ſtood between them, and was much higher than either, had 
only two or three Quarries of Glaſs broken. E E E E E, ſhews the March 
of the Spout. A, Planks that were blown, ſome upright, ſome ſeveral Yards 
out of their Place. D, a Ship newly lanched, of about one hundred Tuns, 
which was much ſhaken, but not hurt. K, a Maſt of near a Tun Weight, 
thrown out of its Place. C, an Anchor that was torn out of the Ground, 
and carried ſeven or eight Foot with a Boat that was faſten'd to it, and blown 
up into the Air; that Boat was rent from the Head to the Keel, B, another 
new Boat blown about ſix Foot high, and turned upſide down. F, a Fiſher- 
boat with one Man in it, which was near the Place where the SHout was at firſt 
perceived, but through Mercy eſcaped. P, a Lane that goes from the River 
in which ſome Houſes ſuffered Damage, which ſhews that the Spout was divi- 
ded in its March. Tis no ſmall Mercy that no Man, Woman, or Child re- 
ceived the leaſt Injury in their Perſons, 


XXX. 1. John Gill affirms, that he hath obſerved on ſeveral Occaſions, ge, 
that being in a Calm, that Way which the Sea began to loom or move, the 5 J. Gil. n 


next Day the Wind was ſure to blow. 


26, P- 48 1. 


2. It hath been the Cuſtom of our Eugliſp and French Inhabitants of the Ca. Prouſt 
ribbee Iſlands, to lend in, about the Month of June, to the native Caribbees of 1 


x | : VI canes ; by 
Dominico and St. Vincent, to know whether there would be any Hurricanes that (pe Lang: 
Year ; and about ten or twelve Days before the Hurricane came, they did con- p. 40 


ſtantly ſend them Word, and it very rarely or ſeldom failed. From one of 
theſe Indians (whom in 1657, I engaged by Civilities to remain with me ſeve- 


ral Years) I had the following Prognoſticks, 


n 


. ( 106 ) po 
1. All Hurricanes come either on the Day of the Full, Change, or Quarter 
of the, Moon, 
2. If it will come on the Full-Moon, you being in the Change, then obſerve 
theſe Signs. | | 
That Day you will ſee the Skies very turbulent, the Sun more red than 
at other Times, a great Calm, and the Hills clear of Clouds, or Fogs over 
them, which in the Highlands are ſeldom ſo. Likewiſe in Hollows, or Con- 
caves of the Earth, or Wells, there will be a great Noiſe, as if you were in a = 
great Storm, and at Night the Stars looking very big with Burs about them, 1 
and the North-weſt Sky very black and foul, the Sea ſmelling ſtronger than be 
at other Times, as uſually it doth in great Storms; and ſometimes that Day, 2 
for an Hour or two, the Wind blows very hard Weſterly, out of its uſual 
„„ — 55 LE 

On the Full of the Moon you have the ſame Signs, with a great Bur about 
the Moon, and many Times about the Sun. =D 

The like Signs muſt be taken Notice of on the Quarter Days of the Moon, 
in the Months of July, Auguſt, and September; for the Hurricanes come in 
thoſe Months; the ſooneſt that I ever heard of was p<" fifth of July, 
and the lateſt was the eighth of September: But the uſù d Month they come in 
is Auguſt, f | ö ; 


The Benefit I have had of foretelling theſe Hurricanes is, that whereas I 
heretofore they were ſo dreadful, that all Ships were afraid to go to Sea, and 9 
did rather chuſe to ſtay in the Roads at Anchor, than to run the Hazard of 


the mercileſs Sea, altho' never Ship eſcaped at Anchor, but was caſt aſhore, 
many Times by the Violence of the Storm, ſome Veſſels having been caſt ſo 
far on the Shore, that when the Storm was over, they have been from twen- 
ty or thirty Yards dry from the Waſh of the Shore, and the Veſlels ſet whole ; 
and by this Means the Lives of thoſe that were in thoſe Veſſels were faved: =” 
But I finding that if a Man keeps his Ship ſailable, with good Store of Ba- : 
laſt, his Ports well barr*d and calked, his Top-maſts down, and his Tops too 
if he have Time, his Yards a- port laced, or long Ships, keeping ſecure his 
Doors and Windows of his Ship, and ſhe will lie as well as in other Storms; 
and they may, having their Ships in a Readineſs, ſtay in the Road till the 
Storm begins, which is always firſt at North, ſo to the North-weſt, till it | 
comes round to the South-eaſt, and then its Fury is over, So with the 1 
North Wind they may run away to the South, to get themſelves Sea-room 4 
for drift of the South-weſt Wind, where it blows very fiercely : By theſe 3 
Means I have, by God's Blefling, preſerved my ſelf in two Hurricanes at 34 
Sea, and in three at Shore, in the Years 1657, 1658, 1660, 1665 and 1667; 3 
in. thoſe at Sea J loſt not a Sail, Yard, or Maſt, they being two great Hurri- $ 
cCanes. And in the Year 1667, I being on Shore at Nevis, there was a Hurri- | 
cane on the nineteenth Day of Auguſt ; and fourteen Days before I did take 
Notice of the foregoing Signs on a full Moon, and I acquainted Sir Fobn Berry, 
who was Commander of his Majeſty's Ship Coronation, and ſeveral” other 
Commanders there, who did make their Ships ready for the Sea; and'in 
the Morning about four of the Clock, the Wind coming hard Northerly, 


they 
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( 107 ) 


they put to Sea ; and by God's Bleſſing came all back in four or five 


Days Time ſafe to the Road again. On the Shore, being confident of the 


Hurricane's coming, I took ſuch Care before hand to ſecure my Su- 


gars and Goods in the Store-houſe, that when the Hurricane had carried 


away the Roof of the Houſe, all except one Hogſhead of Sugar remained 
ſafe. | 4 5 

The Reaſons and Cauſes of theſe violent Storms, according to my Judg- 
ment, may be thele : 

1. It is not unknown to all Men of Experience, that to the Southward of 
the Tropick there is conſtantly a Trade-Wind, or Eaſterly Wind, which goes 
from the North to the South-eaſt all the Year about ; except where there 
are Reverſions of Breezes, and Inlets near the Land : So that when this Hur- 
ricane, or rather Whirlwind, comes in Oppoſition to the conſtant Trade- 
wind, then it pours down with that Force and Violence, that it exceeds all 
Storms of Wind in the World ; for it takes Trees away by the Roots, and 
thoſe that are extraordinarily ſtrong rooted, it twiſts off in the Middle : In 
the Hurricane in 1667, at Nevis, I ſaw the high Mountain that was all green 
with Trees, left in moſt Places bare, and the Wood lying in ſuch a Condition, 
with half Trees, or Stumps, or Quarters, that one would think it almoſt in- 
2. It is remarkable by all Men that have been in thoſe Parts where the Sun 
comes to a Zenith, that at his Approach towards the Zenith, there is always 
fair Weather; but at his Return to the Southwards, it occaſions off the North 


Parts of the Equinoctial generally much Rains and Storms, as Tornado's, and the 


like, which makes the Winds in the Tornado's to come on ſeveral Points. 


But before it comes, it calms the conſtant Eaſterly Winds; and when they 

are paſt, the Eaſterly Wind gathers Force again, and then the Weather 

clears up fair. a 
3. The Wind being generally betwixt the Tropicks Eaſterly, unleſs at ſuch 


Times as before declared, meeting with the Oppoſition of theſe Hurricanes, 


17 


which come in a contrary Courſe to that Trade-Wind, doth cauſe this violent 
Whirlwind, on the Sun's leaving the Zenith of Barbadoes, and thoſe adjacent 
Iſlands; by which the Eaſterly Wind doth much decay of its Strength; and 
then the Weſt Wind, which 1s kept back by the Power of the Sun, doth 
with the greater Violence and Force pour down on thoſe Parts where it en- 
croaches. And it is uſual in our failing from Barbadoes, or thoſe Iſlands, to 
the North for a Weſterly Wind, when we begin to loſe our Eaſterly Wind, 
to have it calm, as it is before Hurricanes: And then the Wind ſpringing 
vp, cauſeth it, till it comes well ſettled, to be various; but after the ſettled 
Weſterly Wind comes freſh, we have been conſtantly without thoſe Shufflings 
from Point to Point. 3 

Here it is to be obſerved, that all Hurricanes begin from the North to the 


Weſtward, and on thoſe Points that the Eaſterly Wind doth moſt violently 


blow, doth the Hurricane blow moſt fiercely againſt it; for from the 


N. N. E. to the E. S. E. the Eaſterly Wind bloweth freſheſt ; ſo doth the 
W. N. V. to the S. S. V. in the * blow moſt violent; and when it 
1 2 „ | comes 
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comes back to the S. E. which is the common Courſe of the Trade Wind, 
then it ceaſeth of its Violence, and ſo breaks up. So, with Submiſſion to 
better Judgments, I take the Cauſe of Hurricanes to be the Sun's leaving the 
Zenith of thoſe Parts towards the South. And Secondly, the Reverſe or Re- 
bounding back of the Wind, which is occaſioned by the calming of the Trade 
Wind. „ 
But it will be objected, Why ſhould not this Storm be all over thoſe Parts 
of the Weſt-Indies, as well as Barbadoes and the Leeward-Iſlands? To which 
L anſwer, That it hath, in about twenty five Years of my Experience, taken 


its Courſe from Bermudas or Summer-1ſlands, to the Caribbee-1ſlands ; but ſel- 


dom or never doth it carry ſuch a Breadth, as from the Latitude of 16 to 
32 Degrees, which are the Latitudes of the one and the other Place; but 
it hath been obſerved, that when Hurricanes have been in Martinico, which 
is within two Degrees of Latitude, and two Degrees of Longitude, according 
to the Miles of that Circle, yet no Hurricane hath been in Barbadoes; nor 
could I ever call any of the former Storms at Barbadoes, Hurricanes, till that 
in 1675, Again, 1t hath been noted, that Hurricanes have done the like to 
the Northwards : For when the Hurricane hath been in Antegoa and St. Chri- 


ſtopher*s, thoſe Ships that were but in the Latitude of twenty Degrees, had no 


Hurricane, but conſtant Weſterly Winds reaſonably fair, and then there were 
no Hurricanes in Bermudas; and when the Hurricanes were at Bermudas, the 
Leeward or Caribbee-Iſlands had no Hurricane; nor had thoſe Iflands the Hurri- 
cane when Barbadoes had it. | 


It may well be further objected, Why the Hurricane was never known to 
go farther to the Weſtward than Porto Rico, which lies in or near the Lati- 


rude of thoſe Iſlands of St. Chriſtopher's > To this I anſwer, That from Porto 
Rico downwards, both that Iſland as well as Hiſpaniola, and other Iflands there 
adjacent, are of vaſt Greatneſs, and very high Lands, that of themſelves do 
moſt commonly. give Reverſal or Weſterly Winds at Night, through the 
| Year : For there, for the Reaſons aforeſaid, the Eaſterly Wind towards Night 
doth calm, and thoſe Lands afford a Land Wind, which the other Iflands can- 
not do, by Reaſon of the Smallneſs of thoſe Caribbee Iſlands, but very near the 
Shore, the Trade-Wind having its full Power till this general Yhirl-wind comes, 
for the Reaſons aforeſaid. 
I do imagine fo likewiſe to the Southwatds of Barbadoes ; where the Tor- 
nudoes come frequently, there are no Hurricanes; neither was there at Barbadoes, 


when theſe Tornadoes did commonly come there, which made ſome ſmall Re- 


verſal, though it was but for two or three Hours : Yet the Eaſterly Wind, 


giving ſome way by the Sun's declining from that Zenith, doth prevent this 
urious Reverſe, where it hath no Vent, till by the Violence of the two Winds 


it is forced. | 
2 Eager XXXI. We took a Pan of Water (ſalted to the ſame Degree as is common 


ment of the 


Sata Sea-Mater, by the Solution of about a fortieth Part of Sal t) about four Inches 


4 3 by deep, and 7 Inches 2; Diameter, in which we placed a Thermometer, and b 


Halley, n. Means'of a Pan of Coals, we brought the Waler to the ſame Degree of Heat 
1t9. P. 366 which. is obſcrved to be that of the Air in our hotteſt Summers; the Thermo- 


meter 
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meter nicely ſhewing it. T his done, we affixed the Pan of Water, with the 
Thermometer in it, to one End of the Bean of the Scales, and exactly counter- 
poiſed it with Weights in the other Scale; and by the Application or Remo- 
val of the Pan of Coals, we found it very eaſy to maintain the Mater in the 
ſame Degree of Heat preciſely. Doing thus, we found the Weight of the 
Water ſenſibly to decreaſe ; and at the End of two Hours we obſerved, that 
there wanted half an Ounce Troy, all but 7 Grains, or 233 Grains of Maler, 


which in that Time had gone off in Vapour ; tho? one could hardly perceive 


it ſmoak, and the Pater were not ſenſibly warm. This Quantity in fo ſhort 
a Time ſeemed very conſiderable, being little leſs than 6 Ounces in 24 Hours, 
from ſo ſmall a Surface as a Circle of 8 Inches Diameter. To reduce is 
Experiment to an exact Calculus, and determine the Thickneſs of the Sin 
of Water that had ſo evaporated, I aſſume the Experiment alledged by 
Dr. Edv. Bernard to have been made in the Oxford Society, viz. that ine Cube 
Foot Engliſh of Water weighs exactly 76 Pounds Troy ; this divided by 1728, 
the Number of Inches in a Foot, will give 253+ Grains, or halt Ounce 133 
Grains for the Weight of a Cube Inch of Water ; wherefore the Weight 
of 233 Grains is 34+ or 35 Parts of 38 of a Cube Inch of Water. Now the 
Area of the Circle, whoſe Diameter is 7, Inches, is 49 ſquare Inches; by 
which dividing the Quantity of Water evaporated, viz. 3 of an Inch, the 
Quote 1332 or , ſhews that the Thickneſs of the Water evaporated was the 
53d Part of an. Inch : But we will ſuppoſe it only the 6oth Part, for the Fa- 
cility of Calculation. If therefore Water, as warm as the Air in Summer, 
exhales the Thickneſs of a 6oth Part of an Inch in two Hours from its whole 
Surface; in 12 Hours it will exhale 2s of an Inch; which Quantity will be 
found abundantly ſufficient to ſerve for all the Rains, Springs, and Dews, and 
account for the Caſpian Sea's being always at a Stand, neither waſting nor 
overflowing z as likewiſe for the Current ſaid to ſet always in, at the Streights 
of Gibraltar, tho* thole Mediterranean Seas receive ſo many, and ſo conſider- 
able Rivers. 
To eſtimate the Quantity of Mater ariſing in Vapour out of the Sea, I 1 
think J ought to conſider it only for the Time the Sun is up, for that the 


Deus return in the Night as much, if not more Vapours than are then emit- 


ted; and in Summer the Days being longer than twelve Hours, this Exceſs 


is balanced by the weaker Action of the Sun, eſpecially when riſing before 


the Walter be warmed : So that if I allow s of an Inch of the Surface of 
the Sea to be raiſed per diem in Vapours, it may not be an improbable. Con- 
jecture. Rove | 
/ Upon this Suppoſition, every 10 ſquare Inches of thie Surface of the Va- 
ter yields in Vapour per diem, a Cube Inch of Mater; and each ſquare Foot 
half a Vine Pint; every Space of 4 Foot Square, a Gallon; a Mile Square, 
69 14 Tons; a ſquare Degree, ſuppoſe of 69 Eugliſßh Miles, will evaporate 
33 Millions of Tuns: And if the Mediterranean be eſtimated at 40 Degrecs 
long and 4 broad, Allowances being made for the Places where it is broader by 
thoſe where it is narrower (and ] am ſure J gueſs at the leaſt) there will 
be 160 ſquare Degrees of Sea; and conſequently the whole Mediterranean 
TE _ mult: 
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muſt loſe in Vapour, in a Summer's Day, at leaſt 5280 Millions of Tuns. 
And this Quantity of Vapour, though very great, 1s as little as can be con- 
cluded from the Experiment produced: And yet there remains another Cauſe, 
which cannot be reduced to the Rule, T mean the Finds, whereby the Surface 
of the Mater is lick'd up ſomewhat faſter than it exhales by the Heat of the 
Sun; as is well known to thoſe that have conſidered thoſe drying Winds which 
blow ſometimes. | | L568 

The Mediterranean receives theſe conſiderable Rivers; the Iberus, the 
Rhone, the Tiber, the Po, the Danube, the Neiſter, the Boryſthenes, the Ta- 
nais, and the Nile; all the reſt being of no great Note, and their Quantity 

of Water inconſiderable. We will ſuppoſe each of theſe nine Rivers to 
bring down ten Times as much Water as the River Thames, not that an 
of them is ſo great in Reality, but to comprehend with them all the ſmall 
Rivulets that fall into the Sea, which otherwiſe I know not how to allow 
ä EK = pa 
10 calculate the Water of the Thames, I aſſume that at Kingfon Bridge, 
where the Flood never reaches, and the Water always runs down, the Breadth 
of the Chanel is 100 Yards, and its Depth 3, it being reduced to an Equa- 
lity (in both which Suppoſitions T am {ure I take with the moſt.) Hence 
the Profile of the Water in this Place is 300 ſquare Yards : This multiplied 
by 48 Miles (which I allow the Water to run in 24 Hours, at 2 Miles in an 
Hour) or 84480 Yards, gives 25344000 Cubick Yards of Water to be eva- 
cuated every Day, that is, 20300000 Tons per diem; and I doubt not but in 
the Exceſs of my Meaſures of the Chanel of the River, I have made more than 
ſufficient Allowance for the Waters of the Brent, the Wandel, the Lea, and 
Darwent, which are all worth Notice, that fall into the Thames below 
Kingfon. - KI N | 5 
Now if each of the aforeſaid nine Rivers yield ten Times as much Water as 
the Thames doth, *twill follow that each of them yields but 203 Millions of Tons 
per diem, and the whole nine but 1827 Millions of Tons in a Day; which is 
but little more than 4 of what is proved to be raiſed in Vapour out of the Me- 
diterranean in twelve Hours Time. „„ E 


TheEvaporan XXXII. In order to explain the Circulation of Vapour experimentally, I 
fallt Cauſed an Experiment of the Quantity of Vapours ariſing ſimply from the 
Nom r Warmth of the Water, without being expoſed either to Sun or Wind, to be 
Seil. 165 made in Greſbam College, which was performed with great Care and Accuracy, 
% Mr. Edm. by Mr. Hunt, Operator to the Royal Society. Having added up into one Sum, 
8 the Evaporations of the whole Year, I find, that from a Surface, as near as 
could be meaſured of eight ſquare Inches, there did evaporate during the Year, 

16292 Grains of Water, which is 64 Cube Inches of Water ; and that divided 

by eight Inches, the Area of the Water's Surface, ſhews that the Depth of 

Water evaporated in one Year amounts to eight Inches. But this is much 

too little to anſwer to the Experiments of the French, who found that it rained 
nineteen Inches Water in a Year at Paris; or thoſe of Mr. Townlzy, who by 

A Jong continued Series of Obſervations, has ſufficiently proved, that in Lan- 


caſbire, 
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caſhire, at the Foot of the Hills, there falls above forty Inches of Water 
in the Year's Time. Whence it is very obvious, that the Sun and Wind. 
are much more the Cauſes of Evaporation, than any internal Heat or Agi- 
tation of the Water. 
Z The ſame Obſervations do likewiſe ſhew an odd Quality in the Vapours of 
Water, which is that of adhering to the Surface that exhaled them, which 
1 they clothe, as it were, with a Fleece of vaporous Air, which once inveſting, 
it, the Vapour riſes afterwards in much leſs Quantity : Which was ſhewed by 
the ſmall Quantity of Water that was loſt in twenty four Hours Time, when: 
the Air was very ſtill from Wind, in Proportion to what went away when 
there blew a ſtrong Gale, although the Experiment were made in a Place as. 
cloſe from the Wind as could be well contrived. For which Reaſon I do not 
at all doubt, that had the Experiment been made where the Wind had 
come freely, it would have carried. away at leaſt three Times as much as 
we found, without the Aſſiſtance of the Sun, which might perhaps have 
doubled It. | | | | 
By the ſame Experiment it likewiſe appears, that the Evaporations in May, 
June, July, and Auguſt (which are nearly equal) are about three Times as 
much as what evaporated in the four Months of November, December, Fanu- 
ary and February, which are likewiſe nearly equal, March and April anſwering, 
nearly to September and October. SR Os 
This Fleece of Vapour in ſtill Weather hanging on the Surface of the Water, 
is the Occaſion of very ſtrange Appearances, by the Refraction of the ſaid Va- 
pours differing from that of the common Air, whereby every Thing appears. 
raiſed, as Houſes like Steeples, Ships as on Land above the Water, and the 
Land raiſed, and, as it were, lifted from the Sea, and many Times ſeeming to- 
3 overhang. And this may give a tolerable Account of what I have heard of 
ſeeing the Cattle at high Water Time, in the Iſle of Dogs from Greenwich, 
when none are to be ſeen at low Water (which ſome have endeavour'd to ex- 
*# plain, by fuppoſing the Iſle of Dogs to have been lifted, by the Tide coming 
under it.) But the evaporous Efluvia of Water having a greater Degree of 
Refraction than the common Air, may ſuffice to bring thoſe Beams down to 
1 the Eye, which when the Water is retired, and the Vapours ſubſided with it, 
= paſs above; and conſequently the Objects ſeen at the one Time, may be con- 
= ceived to diſappear at the other; - E 
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M A T, 1693. 8 C0 
1 WW 
D.] Grains. Ter. Barometer. Weatber. D. Grains. [Ther. | Barometer, Weather. 
FD — — - — — — — — — 
1156 36] 30. 1 1178 83129. 9 
261 2630. 0 2 | 85 6230. © 
3 | 66 21130. 1 3195 5430. 2 
461 1930. 1 477 8230. Iz 
5 52 31130. 1 563 5029. 9 
648 4529. 8 6149 6029. 75 
71593 3529. 8 746 67 29. 7 
8151 3429. 7 8 | 63 63]29. 7 
9] 51 31129. 6 9 |63 6929. 8 
1043 3529. 85 1063 6329. 8 
| wenn | — —1— | — 5 — — n — ——— 
11149 3029. 5 11155 7029. 82 I! 
11254 32129. 6 1258 8728. 8 
13059 2629. 7 13459 7529. 9 
114439 | 3229. 73 14486 7229. 7 
115462 35029. 7 1563 79129. 8 
161 4.65 3429. 83 16|58 78129. 9 1 
17156 36030. 1 27180 -. 79130. © 
18702 35130. 3 18181 6630. © 
19582 4730. 1 19192 83730. 1 
2076 [ 5030. o 120181 6030. © 
— — — e ene, omoorcs Dr: N 
2162 52130. 1 . 
22 73 6430. I 1 22176 67129. 8 1 
231783 | 6430. 1 2363 6929. 7 g 
24900 62129. 94 24463 6229. 6 
12316¹ 74129. 9 25157 6529. 8 
1267672 68 295 92 126146 7030. o 
27064 75129. 94 2744 ] 6830. 0 
2871 6730. 1 28152 74430. 0 
29 80 6930. 2 2959 6830. 2 
3⁰ 895 70 30. 2 3062 6930. 2 
31 106 6829. 9 I | 
— — — | oo —— —  . — 
1968 Grains. 20084 Grains 1 
1— — — — — — 1 — 1— . — | ——U— — — 
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"SEPTEMBER, 1693, | OCTOBER, 1693. | 
| | | | 
D. | Grains. 7 ber. | Barometer. Weather. | D.] Grains. Der. Barometer, Weather, 
— — — —— — —1— — — da. 
1153 $3120..9 --: 1140 3529. 9 
2535 3029. 6 257 4129. 6 
3167 50 29. 7 341 3529. 7 
4161 4829. 7 4427 199 6 
363 4429. 8 5129 | 48]30. 0 
1 6174 .. 40129: 7 | 6]31 4930. 2 
7 | 62 3929. 6 7129” - 1 $5190. 0 
859 4929. 5 8137 60 30. © 
940 5229. 5, 9439 J 5939.2 
| 10 50 4829. 65 10137 5530. f 
111408 4129. 7 1111434 5529. 9 
12 48 4329. 8 1238 55 29. 8 
113046 5329.7 -1113139 e 
14143 | 5729. 5 14149 | 3829. 8 
[15149 7029. 2 41544 | 28129. 7 
1649 5429. 3 18 44 1929. 7 
1746 5229. 1 11735 2329. 1 
423 | 45129. © $10134 Þ| $4129--3 
1948 4529. 3 141934 | 20129. 2 
2050 4429. 6 „42038 4129. 5 1 
21143 [ 4229. 9 2135 [1729.9 
2241 5129. 5 | 2224 2829. 7 
2346 45129. 9 23 28 2514209. 7 
224|44- | $2129.57 2439 20 30. © 
25 41 n 295 41 1330. 0 
$0143 1 47189. © 20 | 34 1629. 9 
27 46 4529. 7 2733 | 1330. © 
2847 40 29. 9 28 32 1829. 8 
2950 4429. 8 4933 1019.8 
JJ ² ˙ -A . | 
1 71429. 4 
ee eee e i — — . — — — — NIN 
1495 Grains, | 5 1095 Grains. 
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"ROVEMBER, 1693 | 


my . 
D. | Grains. |Ther. | Barometer. Weather. D. 
1118 2229. 6 5 
215 39129. 7 2 
3124 3429. 6 3 
426 3029. 7 4 
533 2129. 8 5 
6133 1029. 8 6 
rk bn. 9129. 7 7 
8120 2329. 5 8 
9 21 21 29. 9 9 
10121 30129. 7 10 
e vga ge) eee 
11132 2729.7 11 
12222 3429. 5 12 
13131 27 29. 4 13 
144232 1529. 9 14 
15127 10 29. 4 15 
1602352 3 29. 6 16 
1726 — 7,29. 5 17 
1821 — 129. 5 Great Fog. 18 
19121 — 2 29. 5 Great Fog. 19 
20019 229. 6 20 
21115 5 29. 8 Fog. 121 
22112 12 29. 7 Some Rain. 22 
23202 1429. 7 23 
24 |243 8129. 8 24. 
2524. 5 29. 9 25 
2633 —12 29. 9 Froſt. 26 
271333 (124/29. 9 Froſt. 27 
2827 — 1429. 8 Froſt. 28 
2942 — 16129. 1 . 29 
30142 —17| 29. 95 Frozen. 30 
— — . — — — — — — 
1 
764 Grains, 
bogs by TW 
. 2 


DECEMBER, 1693. | 


Grains. Ther. 
344 —16 
164 —10 
12 — O 
12 7 
173 IO 
33 13 
192 15 
18 20 
18 27 
bs 16 
284 13 
* 9 
2 14 
15 20 
19 20 
224 | 15 
172 20 
212 10 
22 3 
16 6 
142 9 
162 14 
22 11 
23 + 
22 O 
22 5 
16 10 
20 6 
252 O 
29% 0 
B 
24 1 
646 Grains. 
— — 


Note, That in the Column of the Thermometer, - denotes 
Degrees of Cold below the freezing Point; and that from the 
| tenth of Nov. to the End belong to the foregoing Year 1692. 
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29, ORain & much W. 
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29. 3 | 
28. 5 Stormy. 
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29. 2 Rain. 
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The changes XXXIII. 1. The Air agrees with all other Fluids in this, that it gravitates; 
Le ab, and it has this peculiar Property (which is not ſo much obſerved of other 
Arn. Fluids) that its ſpecifical Gravity is not always the ſame, Now you know, 
'y of the At according to the certain Rules of the balancing of Fluids amongſt themſelves, 
oz. every Fluid ſpecifically lighter than another, will aſcend and emerge above it; and 
den. n. 171. every Fluid ſpecifically heavier than another, will deſcend and ſub/ide below. Now 
there is ſome certain Proportion between the ſpecifical Gravities of the Fluid of 
Air, and of that which aſcends in Vapours, and falls down again into Rain; and 
if this Proportion were ſtill the ſame, tis like we ſhould have no Commixture of 
thoſe Fluids, but the Yapours would either always float above, or always ſtay be- 
low. But this Proportion of their ſpecifical Gravity is frequently changed: For it's 
known that Water, when warm and tepid,is lighter than when it is cold; and the 
daily Obſervations of the different Heights of the Mercury in the Baroſcope do 
make appear, that the Atmoſphere's Gravity is not always the fame. And now 
from theſe known Properties may be eaſily deduced a ſtatical Account of the 
riſing of Vapours, their being carried in the Air in Clouds, and their fallin 
down again into Rain. For if we may be allowed to ſuppoſe that when the 
Atmoſphere is heavieſt, there is ſome ſuch Proportion between its ſpeciſical Gra- 
vity, and that of the Fluid of Vapours, as there is between Water and Oy ; the 
Vapours, according to the known Laws of F/uids, muſt needs aſcend, and ſo lon 
as this Proportion continues they muſt needs float above in the Air; but when 
the Atmoſphere's Gravity is chang'd, the Vapours muſt fall down again. 
I do not know any determinate Inſtrument that will indicate the Aſcent of 
Vapours, as certainly as the Baroſcope does the Change of the Air's Weight, 
(for our common Hygroſcopes are not very exact, and beſides, I ſuppoſe their 
Change by Moiſture ſhews rather the falling than the riſing of Vapours) yer 
there are two or three Obſervations which ſeem certain Indications of their A- 
| ſcent: as firſt, if the Horizon and the remote Hills ſeem ſmoaky, and inconſpi- 
cuous, ſo that nothing can be ſeen at any Diſtance, and that, tho' the Heavens 
be not cloudy but clear, and tho? there be no Fog, nor yet any Cap of Clouds 
upon the Hills (which do rather indicate the falling of Vapours.) Again, if when 
you look to any diſtant Part of the Country, round about you, it appear all 
in an undulating Motion, this ſeems to be a Sign of the plentiful riſing of 
Vapours ; for this is only occaſioned by looking through an unequal waving 
Medium, which makes frequent Inflections of the Beams of Light, as you ſee 
any Object ſeems to have a tremulating Motion in all its Parts when you 
look upon it through Smoke. Another Indication of the Aſcent of Vapours 
ſeems to be the copious riſing of Steams above Waters, Mariſh Grounds, and 
Fens; which is frequen ly ſeen in Froſts, and in cool Nights in Summer, To 
theſe I may add the Redneſs of the Sun (fo as to be eaſily look*d upon) and 
Moon, a conſiderable Time before their ſetting, or after their riſing. Now 
ſince I have had Occaſion to make Obſervations of the Baroſcope, J have always 
taken notice of all theſe, when the Mercury was riſing, and conſequently in 
the Increaſe of the Atmoſphere*'s Gravity: But on the contrary, when the Mer- 
cury has been low in the Baroſcope, and ſo the Atmoſphere's Gravity leſs, J have 
obſerved none of theſe Effects, but the remote Hills were clear and diſtin, 


(unleſs 
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(unleſs ſometimes a Cloud had fall'n down upon them) and no waving to be 
obſerved in the Air, nor Steams from the Waters. I know not whether I ma 
add here a Conjecture about the great Light, and the Capræ ſallantes, which 
are ſome Nights to be ſeen in the North. I have taken notice of them uſually 
when the Mercury has been high in the Baroſcope; and then they appearing in 
that Quarter of the Heavens where the Sun is at that Time below the Hori- 
201, this has given me Occaſion to think, that perhaps the Steams of Va- 
pours may have aſcended ſo far in the Atmoſphere as to be beyond the Earth's 
Shadow in that Part of the Horizon, and fo by refracting the Beams of Lighr 
toward us, to occafion that Light, and thoſe Capre ſaltantes. It may be con- 
ſidered alſo whether the red Skies in the Evening, which betoken fair Wea— 
ther, do not proceed from the Height of the Clouds, occaſioned at that Time 
by the Increaſe of the ſpecifical Gravity of the Atmoſphere. 
Now as to the falling down of the Vapours again, it is viſible by their ga- 
thering into thick and dark Clouds, by the falling down of Clouds and Miſts 
on the Tops of Hills, and thick Fogs in the Air, and by their dropping down 
into Rain, Snow, Sc. and that theſe do uſually fall out only when the Mer- 
cury ſubſides a little, and conſequently when the Atmoſphere's Gravity is leſs, 
15 the conſtant Obſervation of thoſe who have had Occaſion to take notice of 
the Changes of the Baroſcope. 
Againſt this it may be objected, that it is obſervable many times that even 
when the Mercury in the Baroſcope is riſing, there will be Rain, and particu- 
larly ſometimes in North-Eaſt Winds. To this J anſwer, That if the Clouds 
have been carried for ſome while towards one Quarter of the Heavens by the 
Winds, and then if the Minds do ſuddenly change into another Quarter, theſe 


Vapours, which were formerly ſcatter'd into ſmall Particles, and ſo did eaſil 


oat, are ſuddenly driven together into little Drops, and ſo muſt needs fall 


/ down into Rain; and therefore the falling of Rain while the Mercury is riſing, 


is obſervable only upon the ſudden Change of contrary Winds. 

But let us conſider, in the next Place, whether thoſe frequent Commotions 
in the Air, which we call Winds, may not be accounted for upon the fame 
Principles. That known Definition of Archimedes is univerſally acknowledg'd, 


Quod earum partium minus preſſe expellantur a magis preſſis; ſo that if there be 


any Portion of a Fluid of a far leſs Preſſure and Reſiſtance than the reſt, the 
whole Fluid runs in a Current thither, till all be reduced to an Æquilibrium. 
Now it is evident that the Preſſure of the Air is not always the ſame, and *tis 
very probable (which Experience will determine, by making joint Obſerva- 
tions of the Paroſcope in ſeveral Places of the Earth at the ſame time) that the 
Airs Gravity is not alike chang'd throughout the whole Atmoſphere in an In- 
ſtant. So that when the Air becomes /pecifically lighter in one Place, or its 
Preſſure leſſened, the neighbouring Parts of the Atmoſphere, whoſe Weight is 
not thus leſſened, run thither in a Current, till the Atmoſphere thereabouts be 
reduc'd to an Agquilibrium again; and according to the Portion of Air thus 
changed, and the leſſen'd or acquir'd Degrees of the Weigbt and Spring, the 
Currents or Winds are ſtrong or weak, ot a long or ſhort Continuance. Now 
Obſervation and Expertence do agree with this, the Mercury being found to 


ſubſide 
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ſubſide for the moſt Part in the Baroſcope at the riſing of Winds; at leaſt it is 
obſerved to be in Motion, and either riſing or falling, and conſequently there 
is a Change in the Atmoſphere's Preſſure at that Time. * 

But the great Difficulty remains ſtill, how to account for the different 
Changes of the ſpecifick Gravity of the Atmoſphere, Of this there can hardly 
be expected a ſatisfactory Account, till we come to know the Cauſe of Gravi- 
ty in general, and of the Air's Weight in particular; and therefore I ſhall 
only here offer two or three Hints, which perhaps may incite others to con- 
ſider it more narrowly. And firſt, it is now almoſt generally acknowledg'd, 
that there muſt needs be a Huid much more ſubtile than common Air, and of 
a far greater Preſſure than Air; which is the Cauſe of the Continuity and Co- 
heſion of all terreſtrial Bodies, and in which the Air ſeems as it were to float, 
and to have the fame Relation to it, as the Vapours do in, and have to the 
Air : and therefore if we could reach its Nature and Properties, it might be 
conſidered what Influence this may have upon the Change of the Air's Gra- 
vity. Or, ſecondly, ſeeing the Infuſion of one Liquor into another, in Chymi- 
cal Preparations, will alter its ſpecifical Gravity, ſo that the Bodies which were 
formerly born up in it, will fall down and be precipitated; as the Particles of 
Gold floating thro' Agua Regis will be precipitated by the Infuſion of another 
 Chymical Liquor; it may be conſidered, whether Plenty of nitrous Steams, 
or ſome ſuch Mixture, may not alter the Air's /pecifical Gravity, Or, thirdly, 
we may poſſibly come to a nearer Reſolution of this, by conſidering the In- 
fluence which the Heat and Cold have upon the Air's Spring. The Air you 
know has this peculiar Property, which is not ſo much obſerved of other 
Fluids; that it is endued with Elaſticity as well as Gravity; and therefore we 
are to conſider what Influence the Change of its Spring may have upon the 
Change of its Weight: and it ſeems evident, that the Increaſe of its Spring 
doth diminiſh its Weight, and the leſſening of its Spring will increaſe it; for 
upon the Increaſe of the Air's Spring, the Air is rarified, and ſo a leſſer Por- 


tion of it preſſes upon the ſubjacent Fluid: But when it is leſſened, the Air is 


condenſed, and ſo a greater Portion of it preſſes upon the ſubjacent Body. 
For Example, let us ſuppoſe the ſpringy Particles of Air to be like the ſprin- 
gy Fairs of Wool, or the Spring of a Watch; and that many Millions of 
Rows of them go to make up the Cylinder of Air, which, from the Top of 
the Atmoſphere, preſſes upon the Mercury in the Baroſcope, and keeps it ſuſpend- 
ed to the Height of thirty Iaches; let us ſuppoſe this Air rarified, ſo that all 
its ſpringy Particles expand themſelves, and therefore ſhut off of this Cylinder 
ſome thouſands of thoſe Rows; this Cylinder, being now made up of a far 
leſſer Number of thoſe Rows of Particles, muſt needs have a leſſer Preſſure 
upon the Mercury, ſo that it will ſubſide, perhaps, to twenty nine. And thus 
it continues till the Ait's Spring be weakned, and ſo the Particles crowded. 
again into narrower Room. Now if this be found to hold in the Theory, 
Experience ſeems very well to anſwer it : For I have hitherto obſerved, that 
in cold Weather, and ſharp Froſts, the Mercury riſes higheſt in the Baroſcope; 
and if the Foreign Meaſures agree with ours, it is uſually higher here than 
in France or Haly. 5 


I 
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I ſhall here, after all, ſubjoin two or three Obſervations, which may ſerve 
to confirm what has been ſaid. The firſt is of the Courſe of the Weather un- 
der or near the Line. I have read in che ſecond and fourth Parts of Purch 4; 
his Pilgrims, (and I doubt not but later Travellers atteſt the ſame Truth) That, 
in Braſil, and Guiana in America; in Guinea, Congo, and Ethiopia in Africa ; in 

the Eaſt-Indies, and the Maldive Iſlands; they have almoſt continual Floods of 
Rain from about the Beginning of May to the End of Auguſt, which they 
call their Winter, and the reſt of the Months of the Year fair and clear W ea- 
ther, which they call their Summer : So that when the Sun is neareſt to them, 
they have conſtant Rains, and when remoteſt, fair Weather. And this I impute, 
amongſt other Cauſes, to the extraordinary Rarefaction of the Air, and leſſening 
of its ſpecifical Gravity there at that Time; ſo that the Vapours in the neigh- 
bouring Parts of the Air, do all flow thither, and deſcend, as it were, in Floods 
of Rain. And as this is reckoned to be the Cauſe of the Inundation of the Nile, 
and ſome other Rivers, ſo perhaps this may be the Reaſon alſo, why thoſe 

Countries which are neighbouring to them, and ſomewhat remoter from the 

Line, ſuch as Egypt, and the like, have ſeldom or never any Rain. ; 

My ſecond Obſervation is of the Baroſcope, viz. That when the Wind is 

North, North-eaſt, or North-weſt, the Mercury ever riſes, and ſo the Air is 

heavier 3 but when the Wind comes from the South, South-eaſt, or South- 
_ weſt, it falls, and ſo the Air's Gravity is leſs: by which we may ſee what 

Influence the Cold and Heat have upon the Air's Weight; and you know a cold 

Wind is ſaid to drive the Sails of a Ship much more forcibly than a warm. 

My third Obſervation is of an Experiment of the honourable Mr. Boyle. u.. p.1948. 
l˖ made, ſaith be, by Diſtillation a Blood-red Liquor, which chiefly conſiſted 
> of ſuch ſaline ſpirituous Particles, as may be obtained from the Maſs of Blood 
2 in human Bodies. This Liquor is of ſuch a Nature, that if a Glaſs Viol, about 
half filled with it, be kept well ſtopt, the red Liquor will reſt as quietly as 

any ordinary one, without ſending up any Smoak ; but if the Viol be un- 

ſtopt, ſo that the external Air be permitted to come in, within a quarter of 

a Minute or leſs, there will be elevated a copious white Smoak, which will 

not only fill the upper Part of the Glaſs, but plentifully paſs out into the 

open Air, till the Viol be again ſtopped. And a little after he adds, If the un- n. 157. 
1 ove Viol were placed in our Vacuum, it would not emit any viſible Steams * . 
4 at all, nor ſo much as appear in the upper Part of the Glaſs that held 
the Liquor; whereas when the Air was by Degrees reſtor'd at the Stop-cock, 
the returning Air would preſently raiſe the Fumes, firſt into the vacant Part 
of the Viol, whence they would aſcend into the Capacity of the Receiver; 
and likewiſe when the Air that was requiſite to ſupport them was pumped 
out, they alſo accompanied it, as their unpleaſant Smell evinced, and the red 
Spirit, tho? it remained unſtopped, emitted no more Fumes till the new Air 
was let in again. So far be. Such you ſee was the Proportion between the 
Gravity of the Vapours of this red Liquor and the Air, that the Air being 
in its ordinary Degree of Gravity, theſe Vapours did aſcend.: but the Air's 
Gravity being much leſſened in the Receiver, by the pumping out a great 
deal of it, and ſo expanding the Spring of the reſt, it was not able to elevate 
thoſe Vapours. | %% 
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2. That there is in our Air a Body more ſubtile than are the Fumes and 
Vapours mingled with it in our lower Region, and which, with it, do make 
up that heterogeneous Mixture, which we commonly call Air, I think to be 
very certain. But whether that ſubtile Body be (as Dr. Gorden ſeems to 
ſuppoſe) much heavier than our common Air, I much doubt; and do 
rather think ir not, not having hitherto obſerved any cogent Experiment, ei- 
ther to prove it heavy or claſfick : But it may, for ought I know, be void as 
well of Weight as Spring; and, what we find of either, in our common Air, 
may be attributed to the other Mixtures with it. For the Air being of a diffe- 
rent Gravity, in different Times and Places (ariſing, I ſuppoſe, from the diffe- 
rent Kinds and Quantities of the Fumes and Vapours, and other Particles, Which. 
are Ingredients in it, and the different Force of the Sun's Heat acting thereup- 


on, increaſing or allay ing the Spring thereof, and otherwiſe) we are therefore 


to conſider of the Air as a Fluid, whoſe Parts are in ſome Places heavier, and 
others lighter 3 and therefore much of a like Nature, as if they were diffe- 


rent Fluids, of different ſpecifick or intenſive Gravity, one from the other. 


| Now when ſeveral Fluids, or ſeveral Parts of a Fluid, are thus of different 
Weights, they will (from the general Nature of heavy Fluids,) when undi- 
ſturbed, change Places with one another, till the heavier becomes loweſt, 
and the lighter higheſt. BYE 15 5 | 
And this not only as to the minuter Parts; it is obſerved in Chymical Pre- 
cipitations, or the ſinking of Sand in Water, or its ſmaller earthly Particles, 
which ſubſide in a muddy Sediment, and the like of other Liquors when at 


reſt, and the Atoms (as they were wont to be called) flying in the Air when 
_ diſturbed, but ſubſiding in the Form of Duſt when at reſt, all which, accor- 


ding as they be ſmaller, do (ceteris paribus) ſubſide more lowly : But much. 
more as to larger Parcels; as when Oil, Wine, Water, Beer, or other the 
like Liquors, are put together in the ſame, Veſſel, as will be obſervable to the 
Eye, eſpecially when their Colours are conſiderably different. 

And the ſame will happen, if ſome Parts of the ſame Liquor, do acciden- 
tally acquire, by Expanſion, or otherwiſe, a greater Degree of Lightneſs 
than the other Parts; thoſe lightned Parts aſcending, the heavier ſubſide ; as 
when Water, Beer, or other thin Fluids, be gradually heated by a Fire un- 
derneath, the lower Parts being firſt warmed, aſcend to the Top, while the 


_ colder and heavier ſubſide ; whence we find, in ſuch Caſes, that Bubbles do 
ariſe, and that at the Top is warmer than that at the Bottom: But in caſe 


What is warmed be of a thicker Conſiſtence, ſo as that the Parts cannot readi - 
ly ſhift Places, that at the Bottom will be hotter; and in caſe it be heated by 
Fire over it, there will (I ſuppoſe) be no ſuch Bubbling, (or not ſo much of 
u ↄ A000 88 
From ſuch Conſiderations at this, Dr. Gorden doth well obſerye, that ſome. 
Parts of the Air being thus, by Rarefaction, or increaſing the Spring there 


of, or otherwiſe, become lighter than others; theſe heavier Parts, ruſh;ng 


into the Places of thoſe' lighter, may cauſe a Wind as from. ſuch. Parts; (in 


like manner as, on a like Occaſion, a Tide or Current would ariſe, in, Wa- 
£8 E 22 1. nei -v * 1 rn 11. 4. f p 11 
ter ;) and other Accidents of a like Nature. And contrariwiſe, on a con 
trary Occaſion. 78 1 
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And this I take to be true; though ſuch Accidents happening very 


variouſly and uncertainly, will cauſe ſuch Confuſion of Motions, and Di- 
ſturbance of each other, that it will be hard to reduce them to a regular Ad- 


juſtment. 


But I add thereunto, that the Earth's diurnal Motion compounded with its 


annual, (if we admit that Hypotheſis, as moſt do now a-days) the one in ſome 


Parts accelerating, in others retarding the other ; and its Difference in diffe- 
rent Times of the Year, (by Reaſon of the Obliquity of the Zodiack to the Æ- 
quinoctial) and in different Times of the Month (becauſe of the Moon's diffe- 
rent Poſition, which is an Appendance to the Earth's Motion, and doth 
thereby differently affect it) and, according to the different Place of the 
Earth and Moon, as to the Aphelion or Peribelion of the one, and the Apogæum 
or Perigaum of the other, ſeem to me to be of much greater Conſideration, 


not only as to the Ebbing and Flowing of the Sea, but as to the Winds alſo ; 


eſpecially the Breezes and Trade-winds, which at certain Times of the Day, 
of the Year, of the Month, are obſerved to blow conſtantly, or moſt fre- 


quently, from ſuch or ſuch a Coaſt. 


And I am not ſure, that the Body of Earth and Water (or terraqueous 
Globe) is exactly ſpherical, allowing only for the ſmall Inequalities of Hills 
and Dales, which, in a Body of that Greatneſs are inconſiderable, but may 
have ſomewhat of an Oblong Spheroid, having a longer Axis from Pole to Pole, 
than at the AZquator. And tho? this cannot be much, becauſe of the Earth's 
Shadow in the Moon's Eclipſe appearing circular ; and the Deſcent of heavy 
Bodies being always (as to Senſe) in a Perpendicular to the Horizon; yet if 
it be but little, this, with the Compound Motions before mentioned, will give 
the Air a conſiderable Diſturbance. : 


To which I may add alſo, that we are not ſure that the Seas and Conti- 


nents, which are of very different comparative Weights, Earth being hea- 
vier than Water, are ſo adequately adjuſted the one to the other, as that its 


Center of Gravity, by which a Plain paſſing divides it into Parts Zquipon- 
derant, is the ſame with its Center of Magnitude, by which it is divided in- 
to Parts equally great ; which, if it happen to be otherwiſe, will with the 
reſt make the Confuſions of the Air's Motions yet greater. | 

From the comparative Weight or Lightneſs of the Air at different Times, 
he deduced alſo the riſing or falling of Vapours in it. As if when ſuch Fumes 
or Vapours, or other the like Matters are lighter than the Air, they 
ought, according to the exact Rules of Hydroſtaticks, to aſcend therein; but 
when heavier than ſo, to fall down. And this certainly (ceteris paribus) is 
to be admitted alſo. Only I add thereto, that theſe ſtatick Principles do 
chiefly take place, when Things are otherwiſe at Reſt and Quiet : But when 


they are in Commotion, it is many times much otherwiſe. And in ſuch Ca- 


ſes, we muſt, beſides the reſpective Gravity, take into Conſideration the 


Force, Impulſe, or Impetus, that is ſuperadded to the reſpective Gravity of 
the Parts of Matter. Thus; if a Bottle be ſhaken, the Sediment ar the 
Bottom, tho' heavier, and for which Cauſe it did before ſubſide, will be 
mingled with the ſupernatant (finer and lighter) Liquor. And if a Room 
be ſwept, it will, as we uſe to ſpeak, make a Duſt, that is, the ſmall earthy 
| * HE : Particles 
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Particles of Duſt will riſe and mingle with the Air, not becauſe they be 
lighter than it, for we ſee that at Leiſure they will ſubſide again; but be- 
cauſe by a Force upon them they be put into Motion. And this I take to be 
the Cauſe of Fumes, Vapours, and other like Matters, (moſt of them) which 
aſcend in the Air, not becauſe. lighter than it, but becauſe impell'd upward 
out of the Bowels of the Earth, or from the ſuperficial Parts of it, either by 
ſome ſubterranean Heats, 'or other Ferments, that put them into Motion, 
and force them upward, where they remain ſuſpended in the Air, ſo long as 
that Force continues, or the Force of others ſent after them on the like Er- 
rand, which rather impels them farther, than gives them leave to fall, till 
either ſuch Force abate, or the great Weight of ſo many Things ſuſpended 
doth over-power, not only the Air's Weight, but the Strength of that that 
impelled them. And that there are ſuch Fumes, and other like Matter pro- 
jected upwards from the Bowels of the Earth, and ſome of them with great 
Violence, is undeniable, not only from Earthquakes and other Eruptions, with 
great Noiſes, as well of Vapours as of burning Mountains, but even poifon- 
ous Steams, and others, in Mines and bubbling Springs, where Bubbles of 
Air are ſeen to make their Paſſage through the Water, and other Perſpira- 
tions of Air or Vapour, through Cranies, or ſmall Paſſages of the Earth, 
diſcoverable by Steams, whereof ſome will take Fire at the Light of a Can- 
dle, or by the moving of Leaves, and other light Things laid on the Mouths 
of ſuch private Paſſages, and by many other Means. And to ſuch Cauſes 
I do principally attribute the Origin of Finds, and the Aſcent of moſt other 
Things, which, from this lower World, mount into the Air : and without 
this, the comparative Gravity of the Air and them, would give us but a 
lame Account of them. Cn 3 
There is yet another Notion ſuggeſted, which is alſo very conſiderable as 
to this Affair, which is the weakning or ſtrengthning the Spring of the Air. 
That Water hath, of it ſelf, nothing of Spring or Elaſticity, otherwiſe than 
by reaſon of ſome airy Parts, or other elaſtick Bodies, which may be inclu- 
ded within it, is generally held; at leaſt none conſiderable, ſuch as by any Ex- 
periments hitherto made, can be clearly evinced fo to be. But that the Air, 
(ſuch Air, at leaſt, as is the common Air which we are converſant with) is 
elaſtick, is, I think, out of doubt : the Experiments which prove its Spring 
being ſo many and evident, beyond Exception. And that this Spring of the 
Air is ſometimes ſtronger, and ſometimes weaker, I think, is undoubted al- 
ſo; and that the Spring of the Air is ſtrengthned both by Compreſſion and by 
Heat, but in a different Manner. If the ſame Quantity of Air be compreſ- 
ſed into a leſſer Room, the Spring is certainly ſtronger, as is undoubtedly 
ſeen in the Wind-Gun, and other compreſſive Engines. And the ſame Quan- 
'tity of included Air in a cloſe Veſſel, ſo as not to communicate with the ex- 


| ternal Air, will by Application of Heat to it have its Spring ſtrengthned, 
and drive its Counterpoiſe farther off, or if need be, compreſs it, as is to be 
ſeen in Thermoſcopes of all ſorts. | 


If the Spring be ſtrengthned by Compreſſion, it is manifeſt that the inten- 
ſive. Gravity muſt be thereby increaſed, becauſe the ſame Quantity of Air, and 
conſequently of Weight, extenſively taken, is now contracted into a leſſer 


Room, 


o 


| 9 
Room, which therefore muſt be intenſively heavier (as being the ſame Weight 
in a leſſer Bulk.) Now this may poſſibly, as a great Preſſure, or ſtronger 
Spring, force up the Vapours under it with a greater /mpetus (according to 
the Notion I mentioned before) and ſo make them fly higher : (unleſs we 
ſhould ſuppoſe it may be relieved, by ſhortning the Height of the Atmoſphere :) 
but not ſo as to make them lighter ; but rather the contrary, as preſſing 
them cloſer : Much leſs to make them (as the Phraſe is) Specifically Lighter 
than is the Air it ſelf (though thus compreſſed) and it leaves leſs Room to 
receive them between the Particles of the compreſſed Air, as being now 
thruſt cloſer together. f | | 

If the Spring be ſtrengthned the other way; ſo as by Heat it uſeth to be: 
This doth rather diminiſh its intenſive Gravity, by thruſting its Parts further 
aſunder, and ſo poſſeſſing a larger Room. Now in caſe this Air be, by a cloſe 
Veſſel, confined ſo as not to expand upward ; it will certainly preſs the har- 
der on the ſtagnant Quick-ſilver under, and make that in the Tube rife 
higher : But in caſe ic be unconfined, as in the open Air, it may as well 
relieve it ſelf upward, by making the Atmoſphere in this Part ſo much the 
higher. 3 

Nor is there any Neceſlity, as to the ſubjacent Parts, that the Atmoſphere 
ſhall be every where of the ſame Height: But the Laws of Szaticks, as to 
the ſubjacent Parts, be equally preſerved without it; the greater Altitude 
compenſating for the Levity of the Parts, as when a Portion of the Sea is 
covered with a Fleet of Ships, the under Parts are equally preſſed, partly by 
Water, and partly by Ships, though the Tops of the Ships over ſome Parts 
be higher than the Surface of the Water over others. Only, in ſuch Caſe, 
the upper Part of the Atmoſphere, being fluid, may flow collaterally over 
the other Parts on either fide, if lower. And fo, at leiſure, (if thus re- 
maining otherwiſe undiſturbed) reduce it ſelf to an equal Height in all 
Parts; like as the Sea would do, in a perfect Calm, though otherwiſe 
its Waves and Billows are far from being in all Places perfectly plain and 
even. TT | 

But, however, though the Spring, fortified by Heat, may thus relieve it 
ſelf upwards, (yet becauſe it preſſeth every way,) it muſt endeavour the like 
downward alſo, and thereby preſs harder what is under it; and becauſe 
it will require Time to work upward gradually before the Effect reach 
the Top of the Atmoſphere ; and becauſe by ſuch Dilatation of its Parts, more 
Room is left in the Intervals to receive what is forced : *Tis reaſonable 
to believe, that in ſuch Caſes, the preſſed Vapour (ceteris paribus) may riſe 
more copiouſly, than when the Spring of the Air (for want of Heat) is 
leſs ſtrong. The rather, becauſe the ſame Heat which thus fortifies the 
Spring of the Air, doth alſo rarify the Vapours and make them lighter ; 
and may allo fortify the ſubterraneal Heat (or whatever elſe it is,) that 
drives them up. Notwithſtanding all which, we have more Rains in Win- 
ter; which ſhould argue, that more Vapours do then ariſe to ſupply 
them. 

Bur I ſuſpect, that in this whole Buſineſs (of ſtrengthning the Spring) there 
may be a Fallacy put upon us: And what we think to be done upon the 
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open Air, is indeed done upon the Quick-filver ; or rather upon the Air 
latent therein. My Meaning is this; We find that in very hot Weather, an d 
alſo. in froſty Weather, the Quick- ſilver in the Tube commonly ſtands very 
high; from whence we are apt to conclude, that therefore the outward Air 
reſſes very hard on the ſtagnant Quick-ſilver, without the Tube: Wherein 
q am not ſatisfy'd ; for we are to conſider, that, in filling the Tube with 
Quick-filver, before it be inverted, if great Care be not uſed to cleanſe it 
from Air, many Airy Particles will remain mixed with it ; which, while 
their Spring is weak, are eaſily preſſed by the Weight of the Qyick-filver 
ſo cloſe, as hardly to be diſcerned otherwiſe than by the Effect: But when, 
by the external Heat, their Spring is ſtrengthned, they expand themſelves, 
and cauſe the Quick-filver, wherein they are, to ſwell in Bulk, without in- 
creaſing its Weight; and conſequently to ſtand higher, though not to preſs 
heavier, | | Le 
And the ſame Account, perhaps, may ſerve for its ſtanding ſo high in 
froſty Weather. Water, we know, though it contract with Cold, yet 
when it comes to freeze, doth expand it ſelf ; (which makes Ice lighter than 
Water, and to ſwim on the Top of it.) Now whether this be purely of 
it ſelf, or (in part at leaſt) from the Particles of Air lodged in it, may 
not perhaps be ſo ealy to determine. However, if there be the like Effects 
on Air, as on Water, (namely, that it expands with Freezing,) or if in the 
Quick-filver there be lodged Particles of Water as well as of Air; we 
have, either way, an Account of this Phenomenon. For then the ſmall Par- 
ticles, whether of Air, or of Water, lodged in the Quick-filver, being thus 
expanded by Freezing, will make the Quick-filver ſwell, and .ſo ſtand 
higher, without increaſing its Weight; and conſequently, without argu- 
ing a greater Weight of external Air preſſing on the ſtagnant Quick- 
ſilver. ee rnge ee Recs 5 | | 
The Cirinla-, XXXIV. I have formerly attempted to explain the Manner of the riſing 
0 pars; Of Vapours by Warmth, by ſhewing, that if an Atom of Water were expanded 
by Mr.Edm. into a Shell or Bubble, ſo as to be ten times as big in Diameter as when it was 
ogy + 468. Water, ſuch an Atom would become Specifically Lighter than Air, and riſe fo 
long as that Flatus, or warm Spirit, that firſt ſeparated it from the Maſs 
of Water, ſhall continue to diſtend it to the ſame Degree; and that Warmth 
declining, and the Air growing cooler, and withal Specifically Lighter, the Va- 
pours conſequently ſhall ſtop at a certain Region of the Air, or elſe deſcend ; 
which may happen upon ſeveral Accounts, as I ſhall by and by endeavour 
to make out. Yet I undertake not, that this is the only Principle of the 
Riſe of Vapours, and that there may not be a certain ſort of Matter whoſe 
Conatus may be contrary to that of Gravity; as is evident in Vegetation; 
wherein the Tendency of the Sprouts is directly upwards, or againſt the 
Perpendicular. But whatever is the true Cauſe, it is in Fact certain, that 
Warmth does ſeparate the Particles of Water, and emit them with a greater 
and greater Velocity, as the Heat is more and more intenſe ; as is evident in 
the Steam of a boiling Cauldron, wherein likewiſe the Velocity of the Aſcent 
of the Vapours does viſibly decreaſe till they diſappear, being diſperſed into and 
aſſimilated with the ambient Air. „ 


A 


Vapours 
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Vapoun being thus raiſed by Warmth, let us, for a firſt Suppoſition, put, 
that the whole Surface of this Globe were all Water, very deep, or rather 
that the whole Body of the Earth were Water, and that the Sun had his Di- 
urnal Courſe about it: I take it, that it would follow that the Air of it ſelt 
would imbibe a certain Quantity of Aqueous Vapours, and retain them, like 
Salts diſſolved in Water; that the Sun warming the Air, and raiſing a 
more plentiſul Vapour from the Water in the Day-time, the Air would ſuſtain 
a greater Proportion of Vapour, as warm Water will hold more diſſolved 
Salts, which upon the Abſence of the Sun in the Nights, would be all 


again diſcharged in Dews, analogous to the Precipitation of Salts on the 


cooling of the Liquors; nor is it to be believed, that in ſuch Caſe there 
would be any Diverſity of Weather, other than periodically, every Year a- 
like, the Mixture of all Terreſtrious, Saline, Heterogeneous Vapours being 
taken away; which, as they are variouſly compounded, and brought by the 
Winds, ſeem to be the Cauſes of thoſe various Seaſons which we now find. 
In this Caſe the Airy Regions, every where at the ſame Height, would be 
equally repleniſhed with the Proportion of Water it could contain, regard 
being only to be had to the different Degree of Warmth, from the Near- 
neſs or Diſtance of the Sun; and an Eternal Eaſt-wind would blow all round 


the Globe, inclining only to the ſame ſide of the Eaſt, as the La- 


titude does from the. Zgruazor ; as is obſerved in the Ocean between the 
Tropicks. = 5 
Next let us ſuppoſe this Ocean interſperſed with wide and ſpacious Tracts 
of Land, with high Ridges of Mountains; ſuch as the Pyrencan, the Alps, 
the Apennine, the Carpathian in Europe; Taurus, Caucaſus, Imaus, and ſeve- 
ral others in Aja; Alas, and the Montes Lune, with other unknown Ridges 
in Africa, whence come the Nile, the Nigre, and the Zaire; and in America 
the Andes, and the Apalatean Mountains: Each of which far ſurpaſs the uſual 
Height to which the Aqueous Vapours of themſelves aſcend, and on the 
Tops of which the Air is fo. cold, and rarified, as to retain but a; ſmall 
Part of thoſe Vapours that ſnall be brought thither by the Winds. Thoſe 
Vapours therefore that are raiſed. copiouſly in the Sea, and by the Winds 
are carried over the low Land to thoſe Ridges of the Mountains, are there 
compelled by the Stream of the Air to mount up with it to the Tops of 
the Mountains, where the Water preſently - precipitates, gleeting down by 
the Crannies, of the Stone ang part; of, the Vapours entring into the Ca- 
verns, of the Hills, the Water thereof gathers, as in an Alembi;k, into the 
Baſons of Stone it finds, which being once filled, all the Overplus of 
Water that comes thither, runs over by the loweſt Place, and breaking 
out by the Sides of the Hills, forms ſingle Springs; many of theſe run- 
ning down, by the Valleys, or Guts between;.rhe Ridges of the Hills, 
and coming, to unite, form, lirthe Rivulets' ot Brooks ; many of thele again 
meeting in one common Valley, and gaining the plain Ground, being 
grown leſs rapid, become a River; and many of theſe being united into 
one common Channel, make ſuch Sreams as the Rhine, the Rhone, the Da- 
nube z which- latter, one would hardly think the Collection of Water con- 
denſed out of Vapeur, unleſs we conſider how vaſt a Tract of Ground that 


ive 


8 - = - 5 


N 


= 2 5 — 2 — * * 
4 : S. — — * — —ê 3 < ICI SEE ——— ha 8 
———_— — — 


: — 
P 
A PE —— 4 — agg — — — 


3 = 
we —— — te ay ir i en 


( 128 ) 
River drains, and that it is the Sum of all thoſe Springs which break out on 
the South- ſide of the Carpathian Mountains, and on the North-ſide of the 
immenſe Ridge of the Alps, which is one continued Chain of Mountains 
from Switzerland to the Black Sea. And it may almoſt paſs for a Rule, that 
the Magnitude of a River, or the Qyantity of Water it evacuates, 1s propor- 
tionable to the Length and Height of the Ridges from whence its Fountains 


ariſe, Now this Theory of Springs is not a bare Hypotheſis, but founded on 


Experience, which it was my Luck to gain in my Abode at St. Helena; 
where, in the Night-time, on the Tops of the Hills, about 800 Yards above 
the Sea, there was ſo ſtrange a Condenſation, or rather Precipitation of the 
Vapours, that it was a great Impediment to my Celeftial Obſervation ; for in 
the clear Sky the Dew would fall ſo faſt as to cover, each half quarter of an 
Hour, my Glaſſes with little Drops, ſo that I was neceſſitated to wipe them 


off ſo often, and my Paper, on which I wrote my Obſervations, would im- 
mediately be ſo wet with the Dew, that it would not bear Ink: By which it 


may be ſuppoſed how faſt the Water gathers in thoſe mighty high Ridges I 


but now named. | e L 
Thus is one Part of the Vapours blown upon the Land returned by the 


Rivers into the Sea, from whence they came. Another Part by the Cool 
of the Night falls in Dews, or elſe in Rains, again into the Sea before it 


reaches the Land ; which is by much the greateſt Part of the whole Vapour, 
becauſe of the great Extent of the Ocean, which the Motion of the 


Winds does not traverſe in a very long Space of Time: And this is the 


Reaſon why the Rivers do not return ſo much into the Mediterranean as 


is extracted in Vapour. A third Part falls on the lower Lands, and is the 


Pabulum of Plants, where yet it does not reſt, but is again exhaled in Va- 
pour by the Action of the Sun, and is either carried by the Winds to the 
Sea, to fall in Rain or Dew there; or elſe to the Mountains to be there 
turned into Springs: And though this does not immediately come to paſs, 
yet after ſeveral Viciſſitudes of riſing in Vapour, and falling in Rain or 
Dews, each Particle of the Water is at length returned to the Sea, from 
whence it came. Add to this, that the Rain-water, after the Earth is full 

ſated with Moiſture, does by the Valleys or lower Parts of the Earth, find 
its way into the Rivers, and ſo is compendiouſly ſent back to the Sea. Afﬀ- 
ter this Manner is the Circulation performed: and I doubt not but this Hypo- 
theſis is more reaſonable, than that of thoſe who derive-all Springs from the 
Rain-waters, which yet are perpetual, and without Diminution, even when 
no Rain falls for a long Space of Time: Or than that that derives them 
from a Filtration, or Percolation of the Sea-waters through certain imagi- 
nary Tubes or Paſſages within the Earth, wherein they loſe their Salt- 
neſs ; this, beſides many others, labouring under this principal Abſurdity, 
that the greateſt Rivers have their moſt copious Fountains fartheſt from 
the Sea, and whither ſo great Quantities of freſh ' Water cannot reaſona- 
bly be derived any other way than in Vapour. This, if we may allow 


Final Cauſes, ſeems to be the Deſign of the Hills, that their Ridges being 
proces through the Midſt of the Continents, might ſerve, as it were, for Alem-' 
icks, to diſtil Freſh Water for the Uſe of Man and Beaſt, and their 
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Heights to give a Deſcent of thoſe Streams to run gently, like ſo many Veins 


of the Macrocoſm, to be the more beneficial to the Creation. If the Diffe- 


rence between Rain and Dew, and the Cauſe why ſometimes *tis cloudy, at 
other times ſerene, be enquired ; -I can offer nothing like a proper Solution 
thereof, only with Submiſſion to propoſe Conjectures, which are the beſt ! 
can find, viz, That the Air being heap'd up with the meeting of two con- 


trary Winds, when the Mercury is high, the Vapours are the better ſuſtain— 


ed and kept from coagulating or condenſing into Drops ; whereby Clouds arc 
not ſo eaſily generated : And in the Night che Vapours fall down fingle as 
they arole in imperceptible Atoms of Water, Whereas when the Mercury is 
low, and the Air rarified by the Exhauſtion thereof, by two contrary 
Winds blowing from the Place, the Atoms of Air keep the Vapours 
not ſo well ſeparated, and they coaleſce into viſible Drops in the Clouds ; 
and from thence are eaſily drawn into greater Drops of Rain. To which *tis 
poſſible, and not improbable, that ſome ſort of ſaline or angular Particles of 
terreſtrial Vapour being immixt with the Aqueous, which I take to be Bub- 


bles, may cut or break their Skins or Coats, and ſo contribute to their more 


ſpeedy Condenſation into Rain. | | 
XXXV. The Trade or Tropick Winds ſeem in great Part to ariſe from The Canſe of 
the daily and conſtant Breath of the Sargoſſa, or Lenticula Marina, which Wii. 5 
grows in vaſt Quantities from 36 to-18 Degrees Northern Latitude, and elſe- 3 
where upon the deepeſt Seas; becauſe the Matter of that Wind, coming p.454. ; 
(as we ſuppoſe) from the Breath of only one Plant, it muſt needs make it 
conſtant and uniform; whereas the great Variety of Plants and Trees at 
Land, muſt needs furniſh a confuſed Matter of Winds. Again, the Levant 
Breezes are briskeſt about Noon, the Sun quickning the Plant moſt then, 
cauſing it to breathe taſter and more vigorouſly ; and that Plants moſtly lan- 
guiſh in the Night, 1s evident from many of them, which contract themſelves, 
and cloſe at that tine; alſo from the Effects of our Winters upon them, 
which cauſe them to caſt both Fruit and Leaves too; whereas they are ſaid 
(the ſame Plants for kind) univerſally to flouriſh all the Year alike within th 
. | . 
As for the Direction of this Breeze from Eaſt to Weſt, it may be owing 
to the general Current of the Sea; for a gentle Air will ſtill be led with the 
Stream of our Rivers, for Example, Apain, every Plant is in ſome meaſure 
an Heliotrope, and bends it ſelf, and moves after the Sun, and conſequently 
emits its Vapours thitherward ; and ſo its Direction is in that Reſpect allo ow- 
ing in ſome meaſure to the Courle of the Sun. | | 
XXXVI. 1. It is generally known that there are continual Eaſtern Winds 74 cuſs of 
under the Line, which they call Breezes; and therefore the Accounts of Spa- brag Fame 
iſh Voyages bear, that in their going to the Maſt-Indies, they fail ſouth- of wetter; 
wards from Spain, along the Coaſt of Africk, till they be beyond the Tropick SH. 
of Cancer, within 20 Deg. of the Line, where they preſently find an Eaſter- 17. P. 1148: 
ly Wind, and ſo they ſail on Weſtwards with full Wind, ſo as they have 


ſcarce any Need to touch their Sails in the whole Voyage: And this they 


3 as the Reaſon why the Voyage from Spain to the Met. Indies is 


orter, more eaſy, and more aſſured, than the Return to Spain, In the 
Vol, II. | L  Southe 


( 130 ) 


South Sea alſo going from New Spain or Peru to the Philippines or China, their 
Voyage is eaſy, ſailing always from Eaſt to Weſt near the Line, where the 
Eaſterly Winds blow in their Poop. Acoſta reports, that in the Year 1584, 
there went a Ship from Calloa in Lima to the Philippines, which failed 2700 


Leagues without fight of Land, and this in two Months, their Courſe being 


almoſt under the Line. 
Now theſe continual Eaſterly Winds between the Tropicks, I ſuppole to pro- 
ceed both from the Motion of the Earth, and the vertical Influences of the 


Sun; after this manner. As you know the vaſt Fluid and Zther, in which 


the Earth floats in its annual Motion, moves forward with the Earth in that 


Motion, or rather carries the Globe of the Earth along with it; even ſo the 
Atmoſphere, and a large Vortex of Ether beyond the Moon, goes round with 


the Earth in its Diurnal Motion; which tho?, according as it is removed from 
the Earth, it may be proportionably flower in its Motion, yet that Portion of 
the Atmoſphere, which is neareſt the Earth, and ſurrounds it, may be ſuppo- 
ſed to keep equal Pace with the Earth in its Motion ; and if there were no 
Changes in the Atmoſphere's Gravity, I ſuppoſe it would always go along with 
the Globe of the Earth from Weſt ro Eaſt in an uniform Motion, which 
would be wholly inſenſible to us. But that Portion of the Atmoſphere under 
the Line, being extreamly rarified, its Spring expanded, and ſo its Gravity 
and Preſſure much leſs than the neighbouring Parts of the Atmoſphere, and 
conſequently uncapable of the uniform Motion to the Eaſt, it muſt needs be 


preſt Weſt-wards, and make that continual Breeze from Eaſt to Weſt between 
the Tropicks, 5 | | 


2. The ſame Accounts bear, that on this Side the Trepick, about 28 or 30 
deg. there are to be found conſtant Weſterly Winds; and therefore the Spani/þ 
Fleets from the Weſt-Indies do not return the Way they went, but thoſe both 


from Peru, and New Spain, ſail along the Coaſt Northward till they touch at 


Havana in Cuba, and being join'd together there, they ſeek their Height 
without the Tropicks, where preſently they find Weſterly Winds, which 


| ſerve them till they come in view of the Azores, and from thence to 


Seville. In like manner in the South-Sea, thoſe which return from the Phi- 


lippines, or China, to Mexico, to the End they may recover the Weſtern 


Winds, mount a great Height till they come right againſt: the Ifland of 


Japan; and diſcovering California, they return by the Coaſt of New Spain to 


the Port of Acapulco, from whence they parted. So that though they fail 
eaſily from Eaſt to Welt, in both Seas, within the Tropicks, for that the 
Eaſtern Winds reign there; yet returning from Weſt to Eaſt they muſt 
ſeek the Weſtern Winds without the Tropicks in the Height of 27 De- 


grees. 


Now the Reaſon of this ſeems to me clearly deducible from the former; 
for the Preſſure of Air between the Tropicks being continually leſs than 


the neighbouring Parts of the Atmoſpbere,, and ſo conſequently by them 


preſſed Weſt-ward, way being thereby given to the neighbouring, Air for 
lome Deg. without the Tropicks. ; its Motion from Weſt to Eaſt is proporti- 
onably increavg'd beyond that uniform Motion it would have, if the whole 


Atmoſphere. 
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Atmoſphere were of an equa] Preffure ; and conſequently there will blow a con- 
ſtant Wind from Weſt to Eaſt for ſome Degrees beyond the Tropicks. 

3. Thoſe Eaſterly Winds between the Tropicks, by what J can collect from 
the Accounts of Eaſtern Voyages, do not blow conſtantly from the ſame 
Point, nor directly from the Eaſt; but for the one half of the Year, viz. 
trom April to November, or thereabouts, they come from the South-Eaſt ;. and 
for- the other half of the Year, viz. from November to April, they blow from 


the North-Eaſt, And theſe I ſuppoſe they call their Monſoons, and Trad:- 


Winds, Hence it is, that they who ſail from China, Japan, &c. to Ban- 
tam, muſt wait the Northerly Monſoon, which falls between November and A- 
pril; and they who return from Bantam, muſt go back again when the 
Southerly Monſoon comes, which is between April and November; and the 
Currents of the Sea are ſaid to obſerve the ſame Motion and Changes with the 
Winds. I know not whether theſe Monſoons do blow exactly from the ſame 
Points in all Parts; for it's like, where there are Bays, Highlands, and 
Iſlands, Sc. the Monſoons may blow from different Points: but this is chiefly 
to be underſtood of open Seas. 5 

Nov theſe Monſoons, I think, may be eaſily accounted for from what has 
already been ſaig, anent the Cauſe of the continual Eaſterly Winds between 
the Tropicks ; for ſeeing the leſſening of the Air's Preſſure under the Line, and 
the Preſſure of the Neighbouring Parts of the Atmoſphere thereupon, occa- 
ſion theſe continual Breezes, if the Sun were conſtantly in the EquinoFial Line, 
it is like the Wind would blow ſtill directly from the Eaſt; but in that he is 
the one half of the Year on the one Side of the Line, and the other half 
on the other, there muſt of Neceſſity follow a Change of theſe Breezes into 
ſtated Monſoons. For, imagine the Atmoſphere to be divided into two equal 
Hemiſpheres by the Æquinoctial Plane; if the Sun were always in the Plane, 
there would be ſtill an equal Preſſure from both theſe Hemiſpheres upon the 
Air under the Line, and the Breeze ſhould be directly from the Eaſt. But 
now when the Sun comes on the North-ſide of the Line, as far as the Tropick 
of Cancer, and back again, there is not an equal Balance, but the Preſſure 
of the Southern Hemiſphere of the Air muſt needs be greateſt, and conſe- 
quently the Breeze muſt blow all that Seaſon from the South-Eaſt ; and when 
the Sun returns again to the Southward of the Line, as far as Capricorn, 
and back again, the Preſſure of the Northern Hemiſphere muſt needs 


+ re and make the Wind blow all that half Year from the North- 
Fa 


. Andthis ſeems to accord very well with Experience : for their Nor- 
thern Monſoons are in our Winter Seaſon, when the Sun is in the Southern 
Signs; and their Southern ones in our Summer, when he is in the Northern 
$1015, 5 | Pn | 
A The Rivers of Indus and Ganges, where they enter the Ocean, do con- 
tain between them a large Cherſoneſus, which is divided in the Middle by a 
Ridge of high Hills, which they call the Gate, which run along from Eaſt 
to Weſt, and quite thorough to Cape Comori, On the one Side is Ma- 


labar, and on the other Coromandel. On the Malabar ſide, between that 


Ridge of Mountains and the Sea, it 1s, after their Appellation, Summer from 
September till April; in which time 5 is always a clear Sky, without once, 
— — a 8 2 — (OF 


oo 


or very little, Raining. On the other Side the Hills, on the Coaſt of Coro- 


mandel, it is at the ſame time their Winter, every Day and Night yielding 
abundance of Rain. And from April to September it is, on the Malabar Side, 
their Winter, and on the other Side their Summer : So that in little more 
than 20 Leagues Journey in ſome Places, as where they croſs the Hills to 
St. Thomas; on the one Side of the Hill you aſcend with a fair Summer, on 


the other you deſcend with a ſtormy Winter. The like is ſaid to be at Cape 


Na galgale in Arabia. And Dr. Trapham relates the ſame of Jamaica, intima- 


ting that there is a Ridge of Hills which runs from Faſt to Weſt thro? 


the Midſt of the Ifland, and that the Plantations on the South-ſide of 
theſe Jills have, from November to April, a continual Summer, whilſt thoſe 
on che North-ſide have as conſtant a Winter; and e c from April to No- 
vember. | | 5 

From theſe and ſuch like Accounts it ſeems evident, that a bare leſſening 
of the Atmoſphere's Gravity will not occaſion Rain, but that there is alſo need- 


ful either a ſudden Change of Winds, or a Ridge of Hills to meet the Cur- 
rent of the Air and Vapours, whereby the Particles of the Vapours are driven 


together, and ſo fall down into Drops of Rain. And hence it is, that whilſt 
the Wind blows from the North-eaſt, viz. from November to April, there 
are continual Rains in the northerly Plantations of Famaica, and on the Side 
of Coromandel in the Eaſft- Indies, becauſe the Winds beat againſt that Side of 
the Hills; and ſo there is fair Weather on the other Side of theſe Hills, in 
Malabar and the ſouthern Plantations of Jamaica, there being no Winds to 
drive the Vapours together. But in the ſoutherly Manſoon, viz. from April 


to November, Malabar and the ſoutherly Plantations of Famaica, have Floods 


of Rains, the Wind beating againſt that Side of the Hills; whilſt in 
Coromandel and the other Side of Jamaica, there is Fair and Clear Wea— 
ther. The Maps make thoſe Mountains of Gate run South and North; 
and, if ſo, the Monſoons muſt blow from other Points, by reaſon of the neigh- 
bouring Countries and Iflands 3 or elſe this is not the true Cauſe of theſe 
Seaſons. _ . 15 8 

5. This ſerves alſo to clear the Singularity of Seaſons in Peru, beyond any 
other Parts of the Earth, and ſeems to be aſſigned by Acoſta, as the Cauſe 
of it. Peru runs along from the Line South wards about 1000 Leagues. It 


is ſaid to be divided into three Parts, long and narrow, which they call 


Lanos, Sierras and Andes, the Lanos, or Plains, run along the Sourh-Seg 
Coaſt ; the Sierras are all Hills, with ſome Valles ; and the Andes ſteep and 
craggy Mountains. The Lanos have ſome ten Leagues in Breadth, in 
ſome Parts leſs, and in fome more; the Sierras contain ſome 20 Leagues in 
Breadth, the Andes as much, ſometimes more, ſometimes leſs.; they run in 
Length from North to South, and in Breadth from Eaſt to Weſt, This Part 
of the World is ſaid to have theſe remarkable Things. 1. All along the 
Coaſt, in the Lanos, it blows continually. with one only Wind, which is 
South and South-weſt, contrary to that which uſually blows under the 
Torrid Zone. 2. It never Rains, Thunders, Snows, or Hails, in all this 
Coaſt, or Lanes, though there falls ſometimes a ſmall Dew. 3. Upon 


. the Andes. it rains almoſt continually, though it be ſometimes more 


Clear 
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( 133) 
clear than other. 4. In the Sierras, which lie betwixt both the Extreams, 
it rains from September to April, but in the other Seaſons it is more clear, 
which is when the Sun is fartheſt off, and the contrary, when it is neareſt. 
Now the Reaſon of all ſeems to be this. The Eaſtern Breezes which blow 
conſtantly under the Line, being ſtopt in their Courle by the Sierras and An- 
des, and yet the ſame Breezes being to be found in the S92th-Sea beyond Pory, 
as appears by the ealy Voyages from Peru to the Philippines, a Current of 
Wind blows from the South on the Plains of Peru, to ſupply* the Faſter; 
Breeze in the South-Seas ; and there being but one conſtant Gale in thele 
Plains, and no contrary Winds, nor Hills for it to beat upon, this ſeems to 
be the Reaſon why the Vapours are never, or very ſeldom, driven into Rain. 
And the Andes being as high perhaps in many Places as the Vapours aſcend 
in the higheſt Degree of the Atmoſphere's Gravity, this may probably be the 
Reaſon why the Eaſtern Breeze, beating conſtantly againſt theſe Hills, occa- 


ſions Rains upon them at all Seaſons of the Year, And the Sierras being, it 


ſeems, lower than the Andes; therefore from September to April, when the Sun 
is neareſt, and ſo the Aimoſphere's Gravity leſs, and the Vapours lower, they 
are driven againſt the Sterras into Rain. 1 | 

6. The Cauſes of thoſe particular, various, uncertain, and unconſtant 
Winds, which do blow in the Countries without the Tropicks, and that molt fre- 
quently in mountainous Places, and more ſeldom in great Plains, ſuch as 
Poland, I cannot fo eaſily conjecture: but thoſe general Winds which uſually 
fall out every where about both Equinoctials, ſeem o proceed from ſonie ge- 
neral Cauſe: and this I take to be the Change of the Monſoons, and Lade- 
Minds, about theſe Times, between the Tropicks, For there muſt needs be 
about theſe Seaſons a Change of the Balance of the Atmoſ"here, according to 
what I have diſcourſed on the third Head; and this, I think, cannot but oc- 
caſion ſtrong Winds over all the Earth. 7 

2. Dr. Gordon endeavours to explain and give an Account of the Trade-winds By A. W. 
within the Tropichs, from the different Gravity of the Atmoſphere at divers ee 
times of the Year, And yet it is aſſerted by Dr. Lifter, That the Mer- 27. 
cury is not affected with the Weather, or very rarely, let it be cloudy, rainy, 
windy or ſerene, in St. Helena or the Barbadoes, and therefore probably not . Sed. x. 
within the Tropicks, unleſs in a violent Storm or Hurricane. Now if the Mer- * 
cury move little or nothing in the Baro/cope, *tis | kely there is little or no 


Change in the Gravity of the Atmo/"here, within the Tropicks. 


2. The univerſal Ocean may molt properly be divided into three Parts; 3 e Hu— 

viz, 1. The Atlantick and Aithiopick Sea, 2. The Indian Ocean, 3. The iz. 

great South-Sea, or the Pacifick Ocean. | 
1. In the Allantick and Albiopic Seas, between the Tropicks, there is a ge- 

neral Eaſterly Wind all the Year long, without any conſiderable Variation; 


excepting that it is ſubject to be deflected therefrom, ſome few Points of the 


Compaſs, towards the North or South, according to the Poſition of he Place, 

1. Near the Coaſt of Africa, as ſoon as you have paſſed the Canary Iſl, you 
are ſure to meet a freſh Gale of N. E. Wind, about the Latitude of 282, 
North, which ſeldom comes to the Eaſtwards of the E. N. E. or paſſes the 


NM. N. E. This Wind accompanies thoſe bound to the Southward, to the La- 


titude 


—— 


Tig. 10. 


( 134) 
titude of 10? North, and about 100 Leagues from the Guinea Coaſt, where, 
till the 4* of North Latitude, they fall into Calms and Tornadoes, 

2. Thoſe bound to the Caribbe Iſles, find, as they approach the American 
Side, that the aforeſaid N. E. Wind becomes ſtill more and more Eaſterly, 
ſo as ſometimes to be E. ſometimes E. by S. but yet moſt commonly to the 
Northward of the Eaſt, a Point or two, ſeldom more. *Tis likewiſe obſer- 


ved, that the Strength of theſe Winds does gradually decreaſe, as you fail to 


the Weſtward. 

3. That the Limits of the Trade and Variable Winds in this Ocean, are farther 
extended on the American Side than the African; for whereas you meet not 
with this certain Wind till after you have paſſed the Latitude of 282 on this 


Side; on the American Side it commonly holds to 30, 31, or, 32% of Lati- 
tude and this is verified likewiſe to the Southward of the #quino#ial, for 
near the Cape of Good Hope, the Limits of the Trade Minds are 3 or 4* nearer 


the Line than on the Coaſt of Braſil. 


4. That from the Latitude of 4.9 North to the aforeſaid Limits on the South- 
fide of the ÆAguator, the Winds are generally and perpetually between the 
South and Eaſt, and moſt commonly between the South-Eaſt and Eaſt ; ob- 
ſerving always this Rule, that on the African Side they are more ſoutherly, 


on the Braſilian more eaſterly, ſo as to become almoſt due Eaſt, the little 


Deflexion they have being ſtill to the Southwards. In this Part of the Ocean 
it has been my Fortune to paſs a full Year, in an Employment that obliged 
me to regard more than ordinarily the Weather, and I found the Winds con- 
ſtantly about the South-eaſt, the moſt uſual Point S. E. b. E. when it was 
Eaſterly, it generally blew hard, and was gloomy, dark, and ſometimes rainy 
Weather; if it came to the Southwards, it was generally ſerene, and a ſmall 
Gale next to a Calm; but this is not very common. But I never ſaw it to the 
Weſtwards of the South, or Northwards of the Eaſt. : : 
5. That the Seaſon of the Year has ſome ſmall Effect on theſe Trade-winds, 
for that when the Sun is conſiderably ro the Northwards of the AZquator, the 


South-eaſt Winds, eſpecially the Streight of this Ocean, (if I may ſo call it) 


between Braſil and the Coaſt of Guinea, do vary a Point or two to the South- 
wards, and the North-eaſt become more Eaſterly ; and, on the contrary, 
when the Sun is towards the Tropick of Capricorn, the South-eaſterly Winds 
become more Eaſterly, and the North-eaſterly Winds on this Side the Line 
were more to the Northward, | __© 8 

6. There is in this Ocean a Tract of Sea, wherein the Southerly and South- 
weſt Winds are perpetual, viz. all along the Coaſt of Guinea, for above 500 
Leagues together, from Sierra Leona to the Iſle of St. Thomas; for the South- 
eaſt Trade-wind having paſſed the Line, and approaching the Coaſt of Guinea, 
within 80 or 100 Leagues, inclines towards the Shore, and becomes S. S. E. 
and by Degree, as you come nearer, it veers about to South, S. S. V. and 
in with the Land South-Weſt, and ſometimes V. S. V. which Variation is bet- 
ter expreſſed in the Map than it can well be in Words, Theſe are the 
Winds which are obſerved on this Coaſt when it blows true, but there are 


frequent Calms, violent ſudden Guſts, called Tornado's, from all Points of the 


Compals, 


( 135) 
Compaſs, and ſometimes unwholeſome, foggy, eaſterly Winds, called Hermi- 
tae, by the Natives, which too often infeſt the Navigation of theſe Parts. 

7, That to the Northwards of the Line, between 4 and 10 deg. of Latitude, 
and between the Meridians of Cape Verde, and of the Eaſtermoſt Iſlands that 
bear that Name, there is a Tract of Sea, wherein it were improper to ſay 
there is any Trade Wind, or yet a Variable, for it ſeems condemned to per- 
petual Calms, attended with terrible Thunder and Lightning, and Rains ſo 
frequent, that our Navigators from thence call this Part of the Sea the 
Rains : the little Winds that are, be only ſome ſudden uncertain Guſts, of 
very little Continuance and leſs Extent ; fo that ſometimes each Hour you 
ſhall have a different Gale, which dies away into a Calm before another {uc- 
ceed; and in a Fleet of Ships in ſight of one another, each ſhall have the 
Wind from a ſeveral Point of the Compaſs ; with theſe weak Breezes, Ships 
are obliged to make the beſt of their way to the Southward, thro” the afore- 
faid fix Degrees, wherein ' tis reported ſome have been detained whole Months 
for want of Wind. N 

From the three laſt Obſervables is ſhewn the Reaſon of two notable Occur- 
rents in the Eaſt- India and Guinea Navigations. The one is, why notwithſtand- 
ing the narroweſt Part of the Sea, between Guinea and Braſil, be about 500 
Leagues over; yet Ships bound to the Southward, ſometimes, eſpecially in 
the Months of July and Auguſt, find a great Difficulty to paſs it. This hap- 
pens, becauſe of the South-eaſt Winds, at that time of the Year, commonly 
extending ſome deg. beyond the ordinary Limit of 4 deg. North Lat. and withal 
they come ſo much ſoutherly, as to be ſometimes South, ſometimes a Point 
or two to the Wet ; there remains then only to ply to Windward, and if, on 
the one fide they ſtand away W. S. W. they gain the Wind ſtill more and 
more eaſterly, but there 's Danger of not weathering the Braſilian Shore, or 
at leaſt the Shoals upon that Coaſt. But if upon the other Tack they go 
away E. S. E. they fall into the Neighbourhood of the Coaſt of Guinea, 
from which there is no departing without running Eaſterly, as far as the 
Iſle of St. Thomas, which is the conſtant Practice of all the Guinea Ships, and 
which may ſeem very ſtrange, without the Conſideration of the 6th Remark, 
which ſhews the Reaſon of it. For being in-with the Coaſt, the Wind blows 
generally at S. W. and W. S. W. with which Winds they cannot go to the North- 
ward for the Land, and on the other Tack, they can lie no nearer the Wind 
than S. S. E. or S. and with theſe Courſes they run off the Shore, but in ſo 
doing, they always find the Winds more and more contrary ; ſo that when 

near the Shore, they could lie South, at a greater Diſtance they can make 
their way no better than S. E. and afterwards E. S. E. with which Courſes 
they fetch commonly the Iſle of St. Thomas and Cape Lopez, where, finding 
the Winds to the Eaſtward of the South, they keep them favourable, by 
running away to the Weſtward in the South Lat. 3 or 4 Deg. where the S. E. 
Winds are perpetual. e d . 8 

For the ſake of theſe: general Winds, all thoſe that uſe the Veſt-Indian 
Trade, even thoſe bound to Virginia, count it their beſt Courſe to ge: as ſoon 
as they can to the Southwards, that ſo they may be certain of a fair and 


freſh 
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AM. 
freſh Gale, to run before it to the Weſtwards ; and for the fame Reaſon thoſe 
homewards bound from America, endeavour to gain the Latitude of 30 deg. as 


ſoon as poſſible, where they firſt find the Winds begin to be variable; tho? 


the moſt ordinary Winds in the northern Part of the Atantick Ocean come 
from between the South and Welt.. ; 


As to thoſe furious Storms called Hurricanes, which are, as it were, peculiar. 
to the Caribbe Iſles ; and which ſo dreadfully afflict them in the Month of Au- 
guſt, or not much before or after, they do not ſo properly belong to this Place, 


both by Reaſon of their ſmall Continuance and Extent, as likewiſe becauſe 


they are not Anniverſary ; ſome Years having more than one, and ſometimes 
for ſeveral Years together there being none at all. But their Violence is ſo 
inconceivable, and their other Phenomena ſo ſurpriſing, that they merit well 
to be conſidered apart. 

What is here ſaid, is to be underſtood of the Sea-Winds, at ſome Diſtance 
from the Land; for, upon and near the Shores, the Land and Sea Breezes 
are almoſt every where ſenſible; and the great Variety which happens in their 


Periods, Force and Direction, from the Situation of the Mountains, Val- 


lies and Woods, and from the various Texture of the Soil, more or leſs ca- 


pable of retaining and reflecting Heat, and of exhaling or condenſing Va- 


pours, is ſuch, that it were an endleſs Task to endeavour to account for 
them. 


2. In the Indian Ocean, the Winds are partly general, as in the Athiopick 
Ocean, partly periodical, that is, half the Year they blow one way, and the 


other half near upon the oppoſite Points; and theſe Points and Times of Shifr- 


ing are different in different Parts of this Ocean. 125 

1. Between the Latitudes of 10 deg. and 30 deg. South, between Madagaſcar 
and Hollandia Nova, the General Trade-Winds about the S. E. b. E. is found to 
blow all the Year long, to all Intents and Purpoſes after the ſame Manner as 
in the ſame Latitudes in the Æthiopick Ocean, as it is deſcribed in the 4th Re- 
mark aforegoing. 5 EN „ 

2. That the aforeſaid $. E. Winds do extend to within 2 deg. of the Æqua- 


tor, during the Months of June, July, Auguſt, &c. to November, at which 
time, between the South Latitudes of 3 and 10 Deg. being near the Meridi- 


an of the North End of Madagaſcar; and between 2 and 12 South Latitude, 


being near Sumatra and ava; the contrary Winds from the N. V. or between 
the North and Weſt, ſet in and blow for half a Year, viz. from the Beginning 
of December till May : and this Monſoon is obſerved as far as the Molucca Iſles ; 


of which more anon. e 
3. That to the Northward of 3 Deg. South Latitude, over the whole Ara- 


bian or Indian Sea and Gulf of Bengal, from Sumatra to the Coaſt of Africa, 
there is another Monſoon, blowing from October to April, upon the N. E. 
Points; but in the other half Year, from April to Ofober, upon the oppoſite 
Points of S. V. and W. S. W. and that with rather more Force than the 
other, accompanied with dark, rainy Weather, whereas the N. E. blows 
clear. Tis likewiſe to be noted, that the Winds are not ſo conſtant, either 
in Strength or Point, in the Gulf of Bengal, as they are in the Indian Sea, 


where 
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where a certain ſteady Gale ſcarce ever fails. Tis alſo remarkable, that 
the S. V. Winds in theſe Seas are generally more Southerly on the African 
Side, more Weſterly on the Indian. | 
4. There is a Tract of Sea to the Southwards of the Aqualor, ſubject to 
the ſame Changes of the Winds, viz, near the African Coaſt, between it and 


the Iſland Madagaſcar or St. Lawrence, and from thence Northwards as far as 


the Line; wherein from April to October there is found a conſtant Freſh S.S. . 
Wind, which, as you go more Northerly, becomes {till more and more 
Weſterly, ſo as to fall in with the V. S. V. Winds, mention'd before in thoſe 
Months of the Year to be certain to the Northward of the Ægualor: What 
Winds blow in thoſe Seas for the other half Year, I have not yet been able to 
obtain to my full Satisfaction : The Account which has been given me is only 
this, that the Winds are much Eaſterly hereabouts, and as often to the North 
of the true Eaſt as to the Southwards thereof. | 

5. That to the Eaſtward of Sumaira and Malacca, to the Northwards of 


the Line, and along the Coaſt of Camboia and China, the Monſoons blow 


North and South; that is to ſay, the N. E. Winds are much Northerly, and 
the S. V. much Southerly. This Conſtitution reaches to the Eaſtwards of the 


Philippine Iſles, and as far Northerly as Japan. The Northern Mon/pon ſet- 


ting in, in theſe Seas, in October or November, and the Southern in May, blow- 
ing all the Summer Months, Here it is to be noted, that the Points of the 
Compaſs, from whence the Winds come in theſe Parts of the World, are 
not ſo fixt as in thoſe lately deſcrib'd ; for the Southerly will frequently paſs 
a Point or two to the Eaſtwards of the South, and the Northerly as much to 
the Weſtwards of the North ; which ſeems occaſioned by the great Quan- 
tity of Land which is interſperſed in theſe Seas. ES 
6. That in the ſame Meridians, but to the Southward of the A#quator, be- 
ing that Tract lying between Sumatra and Java to the Weſt, and New-Guinea 
to the Eaſt, the ſame Northerly and Southerly Monſoons are obſerved ; but 
with this Difference, that the Inclination of the Northerly is towards the 
N. I. and of the Southerly towards the S. E. but the Plagæ Venti are not more 
conſtant here than in the former, viz. Variable 5 or 6 Points: Beſides, the 
Times of the Change of theſe Winds are not the ſame as in the Chineſe Seas, 
but about a Month or 6 Weeks later. 
7. That theſe contrary Winds do not ſhift all at once, but in ſome Places 
the Time of the Change is attended with Calms, in others with Variable 


Winds; and it is particularly remarkable, that the End of the Weſterly 


Monſoon on the Coaſt of Coromandel, and the two laſt Months of the Souther- 


ly Monſoon in the Seas of China, are very ſubject to be Tempeſtuous : The Vi- 
olence of theſe Storms is ſuch, that they ſeem to be of the Nature of the 


Weſt-India Hurricanes, and render the Navigation of theſe Parts very unſafe 
about that time of the Year. Theſe Tempeſts are by our Seamen uſually term- 
ed, the Breaking up of the Monſoons. 

By reaſon of the ſhifting of theſe Winds, all thoſe that fail in theſe Seas, 
are oblig'd to obſerve the Seaſons proper for their Voyages, and ſo doing, 
they fail not of a fair Wind and ſpeedy Paſſage ; but if ſo be they chance to 
out-ſtay their Time, till the contrary Monſoon ſets in, as it frequently happens, 
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they are forced to give over the Hopes of accompliſhing their intended Voy- 
ages, and either return to the Port from whence they came, or elſe put in- 
to ſome other Harbour, there to ſpend the Time till the Winds ſhall come 
favourable. . 53 
8. That Navigation that there is on the Mare Pacificum, is by the Spani- 


ards, who go yearly from the Coaſt of New-Spairn to the Manilba's: But that 


is but by one beaten Tract; ſo that I cannot be ſo particular here as in the 
other two. What the Spaniſb Authors ſay of the Winds they find in their 

Courſes, and what is confirm'd by the old Accounts of Drake and Candiſb, 
and ſince by Schooten, who failed the whole Breadth of this Sea in the 
Southern Latitude of 15 or 16 deg. is, that there is a great Conformity be- 


' twixt the Winds of this Sea, and thoſe of the Allanlick and Aithiopick ; that 


is to ſay, that to the Northwards of the Æquator, the predominant Wind is 
between the E. and N. E. and to the Southwards thereof, there is a conſtant 


ſteady Gale between the E. and S. E. and that on both Sides the Line, with 


ſo much Conſtancy that they ſcarce ever need to attend the Sails, and ſo 
much Strength, that it is rare to fail of Croſſing this vaſt Ocean in ten Weeks 
time, which is about 130 Miles per diem: Beſides, tis ſaid that Storms and 
Tempeſts are never known in theſe Parts; wherefore ſome have thought it 
might be as ſhort a Voyage to Japan and China, to go by the Sireights of Ma. 
gellan, as by the Cape of Good Hope. . e, „ | 

- The Limits of theſe General Winds are alſo much the ſame as in the Alan- 
tick Sea, viz. about the goth Degree of Latitude on both Sides; for the Spa- 
niards, Homewards bound from the Manilba's, always take the Advantage of 
the Southerly Monſoon, blowing there in the Summer Months, and tun up to 
the Northwards of that Latitude, as high as Japan, before they meet with 
Variable Winds, to ſhape their Courſe to the Eaftwards. And Schovten and 
others that have gone about x the Magellan Streights, have found the Limits 
of $. E. Winds, much about the ſame Latitude to the Southwards ; beſides, a 


farther Analogy between the Winds of this Ocean and the Ætbiopict appears in 


« 


that, that upon the Coaſt of Peru they are always much Southetly, like as 
they are found near the Shores of Ang ũ iht. 

To help the Conception of the Reader in a matter of ſo much Difficulty, 
I believ'd it neceſſary to adjoin a Scheme, ſtie wing, at one View, all the va= 


rious Tras and Courſes of theſe Winds. The Limits of theſe ſeveral Trafs 


are deſigned every where by prickt Lines} as well in the Atantick and A1hio- 
pick, where they are the Boundaries of the Tyade and Variable Winds, as in the 


Indian Otean, where they alſo ſhew the Extent of the ſeveral Monſoons. The 


Courſe of the Winds is expreſt by Rows of Stroaks in the ſame L.ine that a 
Ship would move, going always before it; the ſharp End of each little Stroak 


. pointing out that Part of the Horizon, from whence the Wind continually 


comes; and where there are Monſoons, the Rows of the Stroaks run alter- 
nately backwards and forwards, by which means they are thicker there than 


elſewhere. As to the great Sonth-Sea, conſidering its vaſt Extent, and the 
little Variety there is in its Winds, and the great Analogy between them, and 


thoſe of the Atlantick and Athiopick Oceans; beſides that, the greateſt Part 
thereof is wholly unknown to us; I thought it unnece fary to lengthen the 
Map therewith, 4 In 


: 495) 

In the foregoing Hiſtory Are contained feveral Problems, that merit well the 
Conſideration of our acuteſt Naturaliſts, both by reaſon of the Conſtancy of 
the Effect, and of the immenſe Extent thereof; near half the Surface of the 
Globe being concerned; wherein if I am not able to account for all Particu- 
lars, yet *tis hoped the Thoughts I have ſpent thereon, will not be judged 
wholly loft by the Curious in natural Inquiries «© 
1. Wind is moſt properly defined to be the Stream or Current of the Air; 
and where ſuch Current is perpetual, and fixt in its Courſe, *tis neceſſary that 
it proceed from a permanent unintermitting Cauſe, capable of producing a 
like conſtant Effect, and agreeable to the known Properties of the Elements 
of Air and Water, and the Laws of the Motion of fluid Bodies. Such an one 
is, I conceive, the Action of the Sun's Beams upon the Air and Water, as he 
paſſes every Day over the Oceans, conſidered together with the Nature of the 
Soil and Situation of the adjoming Continents. I ſay therefore, Firſt, That, 
according to the Laws of S7azicks, the Air, which is leſs rarified or expanded 
by Heat, and conſequently more ponderous, muſt have a Motion towards 
thoſe Parts thereof which are more rarified, and leſs ponderous, to bring it 
to an Æquilibrium; and; Secondly, That the Preſence of the Sun continually 
ſhifting to the Weſtwards; that Part towards which the Air tends, by rea- 
ſon of the Rarefaction made by his greateſt Meridian Heat, is with him car- 
ried Weſtward, and conſequently: the Tendency of the whole Body of the 
lower Air is that way. Thus a General Eaſterly Wind is formed, which 
being impreſſed upon all the Air of a vaſt Ocean, the Parts impel one the 
other, and ſo keep moving till the next Return of the Sun; whereby ſo much 
of the Motion as was loſt, is again reſtor'd, and thus the Eaſterly Wind is 
„%% d;! 5 
2. From the ſame Principle it follows, that this Eaſterly Wind ſhould, on 
the North- ſide of the Æquator, be to the Northwards of the Eaſt, and in 
South Latitudes to the South thereof; for, near the Line, the Air is much 
more rarified, than at a greater Diſtance from it; becauſe of the Sun's be- 
ing twice in a Lear vertical, and at no time diſtant above 23 deg. and a half, 
at which Diſtance the Heat, being as the Sine of the Angle of Incidence, is 
but little ſhort of that of the perpendicular Ray, Whereas under the To- 
Picks, though the Sun ſtay long vertical, yet he is as long 47 deg. off; 
which is a kind of Winter, wherein the Air ſo cools, as that the Summer 
Heat cannot warm it to the ſame Degree with that under the AZquator + 
wherefore the Air to the Northwards and Southwards, being leſs rarified 
than that in the Middle, it follows, that from both Sides it ought to tend 
towards the Ayquator, This Motion compounded with the former Eaſterly _ 
Wind, anſwers all the Phænomena of the General Trade-Winds ; which, if 
the whole Surface of the Globe were Sea, would undoubtedly blow all 
round the World, as they are found to do in the Atlantick and AEthiopick 
Oceans. = my 

3. But ſeeing that ſo great Continents do interpoſe and break the Conti- 
nuity of the Ocean,” regard muſt be had to the Nature of the Soil and the 
Poſition of the high Mountains; a” 5 ſuppoſe the two principal 8 
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of the ſeveral Variations of the Minds from: the former General Rule: For if 
a Country lying near the Sun prove to be flat, ſandy, low Land, ſuch as 
the Deſerts of Lybia are uſually reported to be, the Heat occaſioned by the 
Reflection of the Sun's Beams, and the Retention thereof in the Sind, is 
incredible to thoſe who have nat felt it; whereby the Air being exceedingly 
rarified, it is neceſſary that the cooler and more denſe Air ſhould run thi- 
therwards to reſtore. the Æguilibrium. This I take to be the Cauſe, why 
near the Coaſt of Guinea the Wind always ſets in upon the Land, blowing 
Weſterly inſtead. of Eaſterly ;. there being ſufficient Reaſon to believe, that 
the. Inland Parts of, Africa. are prodigiouſly hot, ſince the Northern Borders 
thereof were ſo intemperate, as to give the Antients Cauſe to conclude, that 
all beyond the T7opick.was made Uninhabitable by Exceſs of Heat. From the 

ſame Caule it happens, that there are ſo conſtant Calms in that Part of the 
Ocean, called the Rains (deſcribed in the 7th Remark on the Atlantick Sea : } 
For. this. Tract being placed in the Middle, between the Weſterly Winds 
blowing on the Coaſt of Guinea, and the Eaſterly Trade-Winds blowing to the 
 Weſtwards thereof, the Tendency of the Air here is indifferent to either, and 
ſo ſtands in AÆAquilibrio between both; and the Weight of the incumbent Al- 
moſphere being diminiſhed by the continual contrary Winds blowing from 
hence, is the Reaſon that the Air here holds not the copious Vapour it re- 
ceives, but lets it fall into ſo frequent Rains, „ 

4. Bur as the cool and. denſe Air, by reaſon of its greater Gravity, preſſes 
upon the hot and rarified, tis demonſtrative that this latter muſt aſcend 
in a continual Stream as faſt as it rarifies, and that being aſcended, it muſt 
diſperſe it. ſelf to preſerve the Aquilibrium, that is, by a contrary Current, the 
upper Air muſt move from thoſe Parts where the greateſt Heat is : So by 
a kind. of Circulation, the N. E. Trade-Wind below will be attended with a 
S. I. above, and the S. E. with a N. V. Wind above. And that this is 
more than a bare Conjecture, the almoſt inſtantaneous Change of. the 
Wind to the oppoſite Point, which is frequently found in paſſing the Li- 
mits of the Tyade-NMVinds, ſeems to aſſure us: But that which above all con- 
firms this Hypotheſis, is the Phenomenon of the Monſoons, by this Means moſt. 
eaſily ſolved, and without it hardly explicable. Suppoſing therefore ſuch. 
a Circulation as above; *tis to be conſidered, that to the Northward of the 
Indian Ocean there is every where Land within the uſual Limits of. the La- 
titude of 30, viz. Arabia, Perſia, India, &c. which, for the ſame Reaſon 
as the Mediterranean Parts of Africa, are ſubject to unſufferable Heats 
when the Sun-is to the North, paſſing nearly Vertical, but yet are tempe-- 
rate enough when the Sun is removed towards the other Tropick, becauſe 
of a Ridge of Mountains, at ſome Diſtance within the Land, ſaid to be 


frequently in Winter covered with Snow, over which, the Air, as it paſ- 


ſes, muſt needs be much chilled: Hence it comes to paſs, that. the Air 
coming, according to the general Rule, out of the N. E. in the Indian 
Seas, Is ſometimes hotter, ſometimes colder. than, that, which by this 
Circulation is returned out of the S. V. and by Conſequence, ſometimes. 
the under Current or Wind is from the N, E, ſometimes from no. other 


Cauſe, 


F * 
+ Cauſe, is clear from the Times wherein theſe Winds ſet in, viz. in April, 
1 when the Sun begins to warm thoſe Countries to the North, the S. V. Mon- 
775 ſoon begins, and blows during the Heats till Oober, when the Sun being 
3 retired, and all Things growing cooler Northward, and the Heat increa- 
FI ſing to the South, the V. E. Winds enter and blow all the Winter till 4 
pril again. 8 
9 5. it 38 r from the ſame Principle that to the Southwards 
bol the Aquator, in part of the Indian Ocean, the N. V. Wind ſucceeds the 
S. E. when the Sun draws near the Tropick of Capricorn. But I mult confeſs, 
that in this latter occurs a Difficulty .not well to be accounted for, which is, 
why this Change of the Monſoons ſhould be any more in this Ocean, than in the 


ſame Latitudes in the Athiopick, where there is nothing more certain than a 
S. E. Wind all the Year. | 


\F 6. *Tis likewiſe very hard to conceive, why the Limits of the Trade-winds 
s ſhould be fixt about the goth Deg. of Latitude all round the Globe; and that 
they ſhould ſo ſeldom tranſgreſs or fall ſhort of thoſe Bounds : as alſo that in 
E | the Indian Sea, only the Northern Part ſhould be ſubject to the changeable 
2 Monſooas, and in the Southern there be a conſtant S. E. 


Thele are Particulars that merit to be conſidered more at larg 1 
niſh a ſufficient Subject for a juſt Volume. 


XXXVII. Mr. Henſbaw has obſerved, That Dew newly gathered, and o“ 
filtred through a clean Linen Cloth, tho' it be not very clear, is of a yellow- E. . 
11h Colour, ſomewhat approaching to that of Urine. . | 3 
That having endeavour'd to putrify it, by putting ſeveral Proportions into 33: 
glaſs Bodies with blind Heads, and ſetting them in ſeveral Heats, as of Dung, 
and gentle Baths, he quite failed of his Intention: for Heat, tho' never ſo 
gentle, did rather clarify and preſerve it ſweet, though continued for two 

Months together, than cauſe any Putrefaction or Separation of Parts. 
That expoſing of it to the Sun for a whole Summer in Glaſſes, that hold 
about 2 Gallons, with narrow Mouths that might be ſtopped with Cork, the 
only conſiderable Alteration he obſerved to be produced in it was, that Store . 
of green Stuff (ſuch as is feen in Summer in Ditches and ſtanding Waters) 
floated on the Top, and in ſome Places grew'to the Sides of the Glaſs. 
That putting 4 or 5 Gallons of it into a half Tub, as they call it, at Wood, 
1 and ſtraining a Canvas over it to keep out Duſt and Inſects, and letting it 
1 ſtand in ſome ſhady Room for 3 Weeks or a Month, it did of it ſelf putrify 
Z* and ſtink exceedingly, and let fall to the Bottom a black Sediment like 
4 Mud. „ | 5 | 3 
That coming often to ſee what Alterations appeared in the Putrefaction, 
'* he obſerved, that at the Beginning, within 24 Hours, a ſlimy Film floated 
2 on the Top of the Water; which after a while falling ta the Bottom, there 
came another ſuch Film in its Place. i 
That if Dew were put into long narrow Veſſels of Glaſs, ſuch as formerly 
were uſed for Receivers in diſtilling of Aqua Fortis, the Slime would riſe to chat 
Height, that he could take it off with a Spoon; and when he had put a pret- 
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ty Quantity of it into a Drinking-glaſs, and it had ſtood all Night and the 
Water drained from it, if he had turned it out on his Hand, it would ſtand 
upright in Figure of the Glaſs, in Subſtance like boiled white Starch, tho! 
ſomewhat more tranſparent ; if his Memory, /aib he, fail him nor. 

That having once gotten a pretty Quantity of this Gelly, and put it into a 
Glaſs-body and Blind- head, he ſet it into a gentle Bath, with an Intention to 
have putrified it; but after a few Days, he found the Head had not been- 
well luted on, and that ſome Moiſture exhaling, the Gelly was grown almoſt 
dry, and a large Muſhroom was grown out of it within the Glaſs 3 it was of 
a looſe watriſh Contexture, ſuch an one as he had feen growing out of rotten 
Wood. | 5 Fog 

That having ſeveral Tubs with good Quantity of Dew in them, ſet to pu- 
trify in the ee aboveſaid, and coming to pour out of one of them to 
make uſe of it, he found in the Water a great Bunch bigger than his Fiſt, 
of thoſe Inſects commonly called Hog-lice, or Millepedes, tangled: together by 

their long Tails, one of which came out of every one of their Bodies about 
the Bigneſs of a Horſe Hair. The Inſects did all live and move after they 
were taken out. | | 
That emptying another Tub, whereon the Sun, it ſeems, had uſed ſome- 
times to ſhine, and finding, upon the ſtraining it thro? a clean Linen Cloth, two 
or three Spoonfuls of green Stuff, though not ſo thick nor ſo green as that 
above mentioned, -found in the Glaſſes purpoſely expoſed to the Sun; he put 3 
this green Stuff in a Glaſs, and tied a Paper over it, and coming ſome Days 
after to view it, he found the Glaſs almoſt filled with an innumerable Com- # 
pany of ſmall Flies, almoſt all Wings, ſuch as are uſually ſeen in great 
Swarms in the Air in Summer Evenings. 1 5 8 
That ſetting about a Gallon of this Dew (which, he ſaith, if he miſre- 
member not, had been firſt putrified and ſtrained) in an open Jarr-Glaſs with 3 
a wide Mouth, and leaving it for many Weeks ſtanding in a South-window 
on which the Sun lay very much, but the Caſements were kept cloſe ſhut ; 1 
after ſome time, coming to take Account of his Dew, he found it very full 
1 of little Inſekis, with great Heads and ſmall tapering Bodies, ſomewhat re- 
ſembling Tadpoles, but very much leſs. Theſe, on his Approach to the 
Glaſs, would fink down: to the Bottom, as it were, to hide themſelves, and 
upon his Retreat, wriggle themſelves up to the Top of the Water again, 
Leaving it thus for ſame time longer, he afterwards: found the Room very full 
of Gnats, tho? the Door and Windows were kept ſhut, He adds, that he did 
not at firſt ſuſpect that thoſe Gnats had any Relation to the Dew; but, after 
finding the Gnats to be multiplied, and the little watry Animals to be much 
leſſened in Quantity, and finding great Numbers of their empty Skins float- 
ing on the Face of his Dew, he thought he had juſt Reaſon to perſuade himſelf 
that the Grats were by a ſecond Birth produced of thoſe little Animals, 
That vapouring away great Quantities of his putrified Dew in Glaſs Baſons 
and other earthen glazed Veſſels, he did at laſt obtain, as he remembers, a- 
bove 2 Pound of grayiſh Earth; which, when he had waſhed with more of 
the ſame Dew out of all his Baſons into one, and vapoured to Siccity, lay in 
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Leaves one above another, not unlike to ſome Kind of brown Paper, but ve- 
y friable. 
That taking this Earth out, and after he had well ground it on a Marble, 
and given it a ſmart Fire in a coated Retort of Glaſs, it ſoon melted and be- 
came a Cake in the Bottom when it was cold, and looked as if it had been Salt 
and Brimſtone in a certain Proportion melted together; but, as he remembers, 
was not at all inflammable. This ground again on a Marble, he faith, did 
turn ſpring Water of a reddiſh, purple Colour. 5 

That by often calcining and filtring this Earth, he did at laſt extract 2 Ounces 
of a fine ſmall white Sali, which looked on through a good Microſcope, ſeem'd 
ro have Sides and Angles in the ſame Number and Figure, as Rock Petre. 


XXXVIII. 1.. We had of late in the County of Limerick and Tipperary, 4 kind of 
Showers of a Sort of Matter like Butter or Greaſe 3 if one rub it upon one's B, i, 
Hand it will melt, but lay it by the Fire and it dries and grows hard, having eh, by 
2 very ſtinking Smell. Some of it fell here at Ailkenny, Nov. 14. 1695. which add par: 
1 did ſee my ſelf the next Morning. me | 
2. Having very diligently enquired concerning a very odd Phænomenon, / B 
which was obſerved in many Parts of Munſter and Leinſter, the beſt Account 1 © 
can collect thereof, is as follows: For a good Part of the Winter 1695, and 
Spring following, there fell in ſeveral Places a Kind of thick Dew, which the 
Country People calPd Butter, from the Conſiſtency and Colour of it, bein 
ſoft, clammy, and of a dark Yellow; it fell always in the Night, and chicfly 
in Mooriſh low Grounds, on the Top of the Graſs; and often on the Thatch 
of Cabbins; *twas ſeldom obſerv'd in the ſame Places twice, it commonly lay 
on the Earth for near a Fortnight without changing its Colour, but then dried 
and turned black; Cattle fed in the Fields where it lay indifferently as in other 
Fields: It fell in Lumps, often as big as the End of one's Finger, very thin 


and ſcatteringly; it had a ſtrong ill Scent, ſomewhat like the Smell of Church 


Yards or Graves; and, indeed, we had during molt of that Seaſon very ſtink- 


ing Fogs, ſome Sediment of which might poſſibly occaſion this ſtinking Dew, 


tho? I will by no means pretend to offer that as a Reaſon of it. I cannot find that 
it was kept long, or that it bred any Worms or Inſects ; yet the ſuperſtitious 
Country People, who had ſcall'd or fore Heads, rubb'd them with this Sub- 
ſtance, and ſaid it healed them. 


XXXIX. Dec. 6. 1631. Being in the Gulf of Polo, riding at Anchor, about A Ser of 
10 of the Clock that Night, it began to rain Sand or Aſhes, and continued till Ae” 
two of the Clock the next Morning, It was about two Inches thick on: 5 Cape. 
the.Deck, ſo that we caſt it over-board with Shovels, as we did Snow then 5 
Day before. There was no Wind ſtirring when theſe 4zes fell; it did not 
fall only in the Places where we were, but likewiſe in other Parts, as Ships 
were coming from St. 7cba d' Acre to our Port; they being at that Time 


100 Leagues from us. We compared the Alhes together, and found them 


both one. 
VNV. B. This Shower of Aſhes was-upon an Eruption of Mount Veſuvius. 
| . 
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A here XL. This City of Briſtol and the Country round, is filled with Reports of 


Ivy Berries, 


vi halen for Taining Wheat about Warminſter in Wiltſhire, and other Places within 6 or 8 
Mn Miles of it; and many believe it. 1 have procured ſeveral Parcels of it, and 
n. 188. p. find it to be the Seed of Tvy-Berries, which from Towers and Churches, Chim- 
„ neys, Walls, and high Buildings, were lately by very fierce Tempeſts of Wind 
and Hail driven away from the Holes, Chinks and other Parts, where Birds 
had brought them, eſpecially Sterlings and Choughs. It was (among many other 


prodigious Stories) confidently affirmed, that thoſe Grains were found in the 


— a * . 


Hail, as Seeds in Comfits. I have by all ways I can imagine, examined and 


compared them with the Seeds of 1vy-Berries, by the Taſte, Smell, Size, and 


Figure, with the Aſſiſtance of Magnifying Glaſſes, viewing them in both the 
ſuperficial and inward Parts. e | 


4 Shower of XLI. On Wedneſday before Eaſter, An. 1696. a Paſture Field at Cranſtead, 


ee _ near Y/rotham in Kent, about two Acres, which is far from any part of the Sea, 


ogy or Branch of it, and a Place where are no Fiſh-ponds, but a Scarcity of Wa- 
N. 2 


289.” * ter, was all over-ſpread with little Fiſhes, conceived to be rained down, there 
| having been at that Time a great Tempeſt of Thunder and Rain. The Fiſhes 
were about the length of a Man's little Finger, and judged by all that ſaw them 
to be young Whitings; many of them were taken up and ſhewed to ſeveral 


Perſons. The Field belonged to one Fare a Yeoman, who ſhew'd ſome of 


them, among others, to Mr. Lake, a Bencher of the Middle Temple, who had 
one of them, and brought it to London. The Truth of it was averr'd by ma- 
ny that ſaw the Fiſhes lie ſcattered all over that Field, and none in the other 


Fields thereto adjoining. The Quantity of them was eſtimated to be about a 
Buſhel, being all together. 5 | 


I had this Account from a worthy Gentleman of this Country, who had a 
Box full of the Fiſhes. | | 


nates. NIA July 17, 1666. About ten in the Forenoon, there fell a violent 


Anery Biz- Storm of Hail upon the Coaſt-Towns of Suffolk, tracing along Seckford Hall, 


neſs; by rv. 


N & ” Woodbridge, Snape-bridge, Aldborough, &c. more to the Northwards. The 
tax, a. a6. Hail was ſmall near Yarmouth ; but at Seckford Hall one Hail-ſtone was found 

*!* by Meaſure to be 9 Inches about. One of this Town (viz. Woodbridge) found 
one at Melton 8 Inches about. At Snapebridge a Man affirmed, that he 
lighted on one about 12 Inches about. A Lady of Friſton-Hall putting one 
of them into a Balance, found it weigh 125. 6d. Several Perſons of 
good Credit in Aldborough affirmed ſome Hail-ſtones to have been full as big 
as Turkeys Eggs (an ordinary Hen's Egg weighs but about 95.) F. Baker of 
Rumbrough had his Head broken by the Knocks of them through a ſtiff Coun- 
try Felt; in ſome Places his Head bled, in others Bunneys aroſe : The Hor- 
ſes were ſo peited, that they hurried away his Cart beyond all Command, 
They feemed all white, ſmooth without, ſhining within. *Tis ſomewhac 


ſtrange, methinks, that their Pillar of Air ſhould keep them aloft, if they 


were 
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were not clap'd together in the falling, eſpecially at ſuch a Time of the Year 


when the Air is leſs thickned, and its Springs weaker, 


XLIII. In May 1686. there fell, at Liſle in Flanders, Hail of ſo great a Leg. Hat! 
Bigneſs, that the leaſt exceeded Pigeons Eggs. Several of them were a Quar-{101, 


landers ; 


ter of a Pound Weight and more. One among the reſt was obſerved to con-v 98. 
tain a dark brown Matter in the Middle thereof; and being thrown into the 


Fire, it gave a very great Report. Others were tranſparent, which melted 
before the Fire immediately. This Storm paſſed over the Citadel and Town, 
and left not a whole Glaſs in the Windows on the windward Side. The Trees 
were broken, and ſome beat down; and the Partridges and Hares kill'd in 
Abundance. | | 


> NIV. 1. A very extraordinary Hail fell in theſe Parts, April 29, 1697, Extraordi- 
The Vapours that diſpoſed the aqueous Parts thus to congeal, came with a wie Che- 
South-weſt Wind our of Carnarvanſbire, paſſing near Snowdon with a horrid irs, . 


black Cloud, attended with frequent Lightnings and Thunder, As yet 12 
hear no further of it Weſtward than out of Denbighſbire, where it left St. f. 7. 


Aſaph to the Right, and did much Damage between it and the Sex, breaking 
all the Windows on the Weather-ſide, and killing Poultry and Lambs, and 
at Sir John Conway's, at Deſert, a ſtout Dog; and in the North Part of Flint- 


fire ſeveral People had their Heads broke, and were grievouſly bruiſed on 


their Bodies. From Flintfhire it croſſed over the Arm of the Sea that comes 


up to Cheſter, and was only felt in Cheſbire, at the very N. W. Corner of 


the Peninſula, called Wiral, between the Aſtuaria of Cheſter and Leverpoole, 
at a Town called V. Kirby, where it hailed but for three Minutes, it be- 
ing on the extreme Point thereof, on the Right-hand, but it thundred dread- 


fully, and was here at Cheſter about three in the Afternoon; but the main 


Body of it fell upon Lancaſhire, in a right Line from Ormſkirk to Blackborn, 
which is on the Borders of Yorkſhire; but whether it croſſed the Ridge of 
Hills into 7ork/bire, we know not. The Breadth cf the Cloud was about 
two Miles; within which Compaſs it did incredible Damage, killing all 


Sorts of Fowl and ſmall Creatures, and ſcarce leaving any whole Panes in an 
of the Windows where it paſſed ; but which is worſe, it plowed up the 
Earth, and cut off the Blade of the green Corn ſo as utterly to deſtroy it, 


the Hail. ſtones burying themſelves in the Ground; and the Bowling-Greens, 


'where the Earth was any Thing ſoft, were quite defaced, ſo as to be ren- 


dred unſerviceable for a Time. This I had from an Eye-Witneſs. The Hail- 


ſtones, ſome of which weighed five Ounces, were of differing Forms, ſome 


round, ſome halt-round, ſome ſmooth, others emboſſed and crenulated, like the 
Foot of a drinking Glaſs, the Ice very tranſparent and hard, but a ſnowy Kernel 
was in the midſt of moſt of them, it not all, The Force of their Fall argued 
them to fall from a grear Height, What I take to be moſt extraordinary 


in this Phenomenon is, that ſuch a Sort of Vapours ſhould continue undiſperit 
ſo long a Tract, as above ſixty Miles together, and in all the Way of its Pat- 
ſage occaſion ſo extraordinary a Coagulation and Congelation of the watry Clouds, 


„„ 


as 
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as to encreaſe the Hailſtones to ſo vaſt a Bulk, in ſo ſhort a Space as that of 
their Fall. BY | * 

2. We had only the extreme Skirt of the Shower here, and there fell not 
above 10 Hail. ſtones in our Court; but they were much larger and harder 
than the oldeſt of us had ſeen. A Gentlewoman found one of them by Mea- 
ſure to be about 5 Inches about. A little while after the Shower was over, 
I found the Stones had fallen at good Diſtances one from another, and that 
they were melting very faſt, the Weather being very hot; ſcarce any of 
ow was ſo little as a Muſket Bullet, but moſt of them far bigger, and of that 

ure. | ; 

2 Servant who was then at Bootle-Mill, tells me, That the Sea ſeemed to 
de riſen to an unwonted Height, and to bear the Appearance of a Wood; 
that he found Hail. ſtones as big as Poot Eggs; and that many Sea-Fowl and 
Land-Fowl were killed: And as an Inſtance of it, he took up a Sea- Swallow on 
Bootle Marſh, whoſe Wing was broken with an icy Pellet, and brought her 
home. Upon this Story, I rid towards the Grounds which had ſhared moſt 
in the Storm. When I came to Bootle, I ſaw Fane Muiche's Windows ill bat- 
ter*d. I found the Storm had been as violent at Linaker; I ſaw what Breaches 
it had made upon Will. Halſall's Barns, what Boughs it had broke off from his 
Apple-trees, and what Wounds the Hail. ſtones had made in the green Brow by 
his Houſe. I meaſured ſeveral of 'the Holes, and found them generally an 
Inch deep, and ſome an Inch and a half. Will. Halſall told me, that the great 
Stones fell ſo violently into the Marl-pit beſides his Houſe, that ſpouts of 
Water roſe a Yard and a half high. This unriddled my Man's Story, that the 
Sea appeared like a Wood. Dr. Tarleton took up Hail-ftones as big as Duck 
Eggs upon Aughton Common; and Mr. Shepherd profeſſes, that the Church- 
yard at Sepbion ſeem'd as ſtrew'd with Duck Eggs; and that one of them was 
weighed, which amounted to full half a Pound: Two Hail-ftones were weighed 
at Ormſkirk, which came to 4 of a Pound a-piece, Ar 1nce the Stones were 
part as big as Duck, and part as Gooſe Eggs. | 

I ſent ſome People the next Morning early to the Sea-ſide, and they brought 
in ſeven Sorts of Fowls, as Curlieu, Sea-Pye, Sea-Swallow, Gorre, and other 
we want Names for: And we hear that at the little Towns next the Sea, they 
were pick'd up by Buſhels. Ree 

No Hail fell at Everton, Lowbill, or Leverpoole, the Storm ending near 
Walton; but there was ſo thick a Darkneſs before the Storm, that in Lever- 
poole, many People ran out of their Houſes into the Street to look at the 
Face of the Sky; and it was marvellous dark here. The Neighbours tel! 
doleful Stories of the Effects of this Hail: As a young Woman at Bootle was 
running for Shelter, her Hat fell off, and a Hail: ſtone that hit her behind the 
Ear made her tumble; a Man was knock'd off his Horſe by the Hail, but 
reſently got up again: Another having pull'd down his Hat to ſave his 
3 a Stone fell which tore the Brim from the Crown, ſo far that he could 
put his Hand through the Hole: At Ormſcirł 4 Pounds Damage was done to 
one Inn, and the Glaſs broke by the Storm in the whole Town, could not 

be repaired for 60 J. The Stones there rebounded, many of them 2 NN 
| . Os | gh; 


8 
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high 3 at Inte two Horſes were knock'd down in the Plough, and a Man fell 
at the ſame Time; at Crofby ſome Beaſts were knock'd down; one Fo. Hol- 
land was found dead in Skirmſdale after the Shower, but whether by the Hail 


or Lightning (for it came with Thunder and Lightning) J have not yet heard: 
Two Women were ſo beaten by it, in a little while before they got Cover, 
chat they could hardly turn them in their Beds next Morning; they could hard- 
ly paſs the Lanes for Baſkets, Panmers, Sacks, and People, which the Horſes 


had thrown down in their Return from Orm#irk Market. 
XLV. On Tueſday, May 4, 1697. (at Hitchin in Hertfordſhire) about nine 4 Sten of 


a- Clock in the Morning, it began to lighten and thunder extremely, ſome jet 


fordſhire, 


great Showers intervening 3 it continued till about two of the Clock in the u, 16%. 
Afternoon, when on a ſudden, a black Cloud aroſe S. V. of us, the Wind 3 
being Eaſt, and blew hard; then fell a ſharp Shower, with ſome Hail flones. p. 557. 

1 meaſured ſome of them 7 and 8 Inches about: But the Extremity of the 

Storm fell about Offey, where a young Fellow was kilPd, one of his Eyes 


ſtuck out of his Head, his Body was all over black with the Bruiſes; ano- 


ther Perſon nearer to Offley eſcaped with his Life, but much bruiſed. There 
was in the Houſe of Sir 7o. Spencer, 7000 Quarries of Glaſs broke, and there 
was great Damage done to all the neighbouring Houſes thereabouts. The 


Hail fell in ſuch vaſt Quantities, and ſo great, that it tore up the Ground, 
ſplit great Oaks and other Trees in great Numbers ; it cut down great Fields 
of Rye, as with a Scythe, and has deſtroy'd ſeveral hundred Acres of Wheat, 
Barley, Sc. inſomuch that they plough it up and ſow it with Oates. The 
Tempeſt was ſuch when it fell that in 4 Poles of Land, from the Hills near 
us, it catried away all the Staple of the Land, leaving nothing but Chalk, 
The Hail broke vaſt Numbers of Pigeons Wings, Crows, Rooks, and other 


Birds: The Flood came down, ſpreading 4 or 5 Acres of Land, rowling like 
the Bay of Biſcay 3 and which is very ſtrange, all this fell in the Compaſs of 


one Engliſh Mile. I was walking in my Garden, which is very ſmall, per- 
haps about 30 Yards ſquare, and before I could get out, it took me to m 
Knees, and was through my Houſe before I could get in, which I can mo- 
deſtly ſpeak was in the Space of a Minute, and went through all like a Sea, 
carrying all Wooden Things like Boats on the Water, the greateſt Part of 
the Town being under this Misfortune ; the Surprize was ſo great, that we 
had ſcarce Time enough to ſave our Children and Wives. There fell ſome 
hundred thouſand Cart-loads : I ſaw them 4 Days after; and if the Beds of 
Hail had not been broke by Peoples coming, and trampling of Horſes, it 
might have lain till Michaelmas. They have been meaſured from one to thir- 
teen and fourteen Inches certain: Some People talk largely of it, ſeventeen 
and eighteen Inches; but the other is certain Truth. The Figures of them - 
are various, ſome oval, others round, others picked, ſome flat. We were 
not ſo curious to weigh them. The Damage about us, and in our Town, is 


near 4000 /. 


XL VI. 1. In the Pariſh of Veſtbide, not far from Hereford, there fell, on 4 Stormef 


the 6th of June, 1697. ſo great a Quantity of Hail, that it deſtroy'd all the Nerdhit 


| re fordſhi 
Poultry, Garden-ſtuff, Corn, Graſs, and moſt of the Fruit - trees in the Pariſh, Ienss, 


1697. b 
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* 


but killed no Men nor Cattle; but hurt ſeveral, and broke moſt of the Win- 

dows. Many of the Stones were meaſured above nine Inches in Compaſs. 

2y MrEdw. 2. We had at Ponty-Pool in Monmouthſhire, une 6, 1697. an extraordinary 

; vo Shower of Hail, which extended about a Mile, and laſted near half an Hour. 
It broke the Stalks of all the Beans and Wheat within that Circumference, 
and ruined as much Glaſs at Major Hanbury's Houſe, as coſt four Pounds re- 
pairing 3 ſome of the Hail were eight Inches about, their Figure very lrregu- 
lar and unconſtant, ſeveral of the Hail-ftones being compounded. 


E 
— — on 


Cn unnſnal XLVII The firſt of March, 1663. there fell an unuſual Sort of Snow at 


2 L. Joh. Frankfort in the Oder: It had none of the ordinary Figures, but was made 
: + up of little Pillars, whereof ſome were Tetragonal, ſome Hexagonal, with a neat 
5. 273. Baſis. On the Top they were ſomewhat larger, as the Heads of Columns are. 

Conſidering the whole Shape, we thought fit to give it the Name of Nix 


Columnaris. 


Red Snow XL VIII. On St. Zoſeph's Day, upon the Mountains called Le Langbe, there 
eee, upon the white Snow that was there already, a great Quantity of red, or 
ed by. 38+ if you pleaſe, of bloody Snow; from which (being ſqueez' d) there came a 


139. p-976. Water of the ſame Colour. 


Obſervatims XLIX. I have ſeen the Water of diſſolved Snow perform a quick Cure, 
B55. 7.846, in taking out the Fire, when the Fleſh was burnt by a Warming-pan of Braſs, 
". 56. Pp. which Metal commonly makes the Burning more difficult to be cured : Which 
did put me in Mind to examine the Figures of the Snow which now fell in this 
extreme Froſt. I expected that we might ſee through the ſmall Particles at 

leaſt as through Lice, Fleas, Cheeſe-mites, &c. by ſome kind of Tranſpa- 

rence: But I was deceived; my Aſſiſtants could make nothing of it, either by 


an ordinary or extraordinary Microſcope. 


Ti: Nane L. He that will enquire of the Nature of Snow, will do it beſt, not by the 
_ 9 820m; by Purſuit of his Fancy in a Chair, but with his Eyes abroad ; where if we uſe 
Grew, n. oz, them well fixed, and with good Caution, and this in a thin, calm and till 
»5'93 Snow, we may by Degrees obſerve, % 
1. With M. Des Cartes and Mr. Hook, that many Parts hereof are of a re- 
gular Figure, for the moſt Part, as it were, ſo many little Rowels, or Stars, 
of ſix Points, being perfect and tranſparent Ice, as any we ſee upon a Pool 
or Veſſel of Water. Upon each of theſe ſix Points are ſet other collateral 
Points, and thoſe always at the ſame Angles as are the main Points them- 
ſelves. 5 Te | 
2. Amongſt theſe regular Figures, many others alike regular, but far leſs, 
may likewiſe be diſcovered. | . . 
3. Looking ſtill more warily we ſhall perceive, that there are divers others 
indeed irregular, yet chiefly but the broken Points, Parcels and Fragments of 
the regular ones. — j 
Laſily, That beſides the broken Parts, there are ſome others which ſeem 


to 
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to have loſt their Regularity, not ſo much in being broken, as by various Winds 
firſt gently thaw'd, and then froze into little irregular Clumpers again. 

From whence the true Notion, and external Nature of Syozw, ſeemeth to ap- 
pear, viz. That not only ſome few Parts of Sow, but originally the whole 
Body of it, or of a fn) Cloud, is an infinite Maſs of //icles regularly figur'd ; 
not one Particle thereof, I ſay, originally, not one of ſo many Millions, be- 
ing indeterminate or irregular; that is to ſay, a Cloud of Vapours being ga- 
thered into Drops, the ſaid Drops forthwith deſcend; upon which Deſcent, 
meeting with a ſoft freezing Wind, or at leaſt paſſing through a colder Re- 
gion of the Air, each Drop is immediately froze into an T/icle, ſhooting it ſelf 
forth into ſeveral Points or Striæ on each Hand from-ward its Center: But till 
continuing their Deſcent, and meeting with ſome ſprinkling and intermixed 
Gales of warmer Air, or in their continual Motion, and Waftage to and fro, 
touching upon each other, ſome are a little thaw'd, blunted, froſted, clum- 
per'd, others broken, but the moſt hanked and clung in ſeveral Parcels toge- 
ther; which we call Flakes of Snow. 

Hence we underſtand why Snow, though it ſeems to be ſoft, yet is truly 
hard, becauſe true Ice, the inſeparable Property whereof is to be hard; ſeem- 
ing only to be ſoft, becauſe upon the firſt Touch of the Finger upon any of its 
ſharp Edges or Points they inſtantly thaw, or otherwiſe they would pierce our 
Fingers as ſo many Lancets. 5 

Why again, though it be true Ice, and ſo a hard and denſe Body, yet ' tis very 
light; becauſe of the extream Thinneſs of each Jſicle in Compariſon of its 
Breadth : For ſo Gold, which, though of all Bodies the moſt ponderous, yet 
being beaten into Leaves, rides upon the leaſt Breath of Air. | 


Alſo how it is White; becauſe conſiſtent of Parts all of them ſingly tranſpa- 


rent; but being mixed together appear white, as the Parts of Froth, Glals, 


Ice, and other tranſparent Bodies, whether ſoft or hard. 


The eſſential Nature of Snow, I think may be beſt underſtood, by comparing 


its general Figure with ſuch regular Figures as we ſee in divers other Bo- 


dies; in that where we-ſee the like Configurations, we may believe there is 
the like Subject wherein, or the like Efficient whereby, both thoſe and theſe 
are made. | 5 

As for the Figure of Snow, *tis generally one, viz. That which is above 
deſcribed ; rarely of different ones, which may be reduced chiefly to two 
Generals, Circulars and Hexagonals either ſimple or compounded together : 
More rarely, either to be ſeen of more than ſix Points, but if ſo, then not of 
eight or ten, but twelve: Or in ſingle Shoots, as ſo many ſhort ſlender Cy- 
linders like thoſe of Nitre : Or by one of theſe Shoots, as the Axle-tree, and 
touching upon the Center of a Pair of pointed 7/iclzs, joined together as the two 
Wheels: Or the ſame Hexagonal Figure, and of the ſame uſual Breadth, 
but continued in Thickneſs or Profundity, like the Stone, which, as I remem- 
ber, Boetius calls Aſtroites. All theſe I fay are rare, the firſt deſcribed being 
the general Figure. | 


As for the Configurations of other Bodies, we ſhall find, that there are di- 


vers, which have ſome a leſs, others a more near Reſemblance hereunto. 


Nitre 


(290-3 
Nitre is formed, as is commonly known, into long Cylindrical Shoots, as al- 
fo all Lixivial Salis, for the moſt Part; reſembling, though not perfectly, the 


ſeveral Points of each ſtarry Tjicle of Snow. Salt of Haris Horn, Sal Armoniac, 
and ſome other Volatile Salts, beſides their main and longer Shoots, have others 


ſhorter branched out from them; reſembling, as thoſe the main, ſo theſe the 


collateral Points of Snow. But the /icles of Urine are ſtill more near: For, in 
Salt of Harts-Horn, although the collateral Shoots ſtand at acute Angles with 
the main, yet not by Pairs at equal height; and in Sal Armoniac, although 
they ſtand diametrically oppoſite, or at equal Height, yet withal at Right, 


not Acute Angles ; whereas in the [cles of Urine they ſtand at equal Height, 


and at Acute Angles both: In both, like thoſe of Suow. And it is obſervable, 
that the Configuration of Feathers is likewiſe the ſame; the reaſon whereof is, 
becauſe Fowls having no Organs for the Evacuation of Urine, the urinous Parts 
of their Blood are evacuated by the Habit or Skin, where they produce and 
nouriſh Feathers. e | | : 
From hence it ſhould ſeem, That every Drop of Rain aforeſaid, contain- 
ing in it ſelf ſome ſpirituous Particles (as from the Height to which they 
are advanced, the prolifick Virtue of Rain, and its eaſy Tendency to Pu— 


trefaction above other Water, is argued they do) and meeting with others 


in their Deſcent of a Saline, and that partly Nitrous, but chiefly Urinous, 
or of an Acidoſalinous Nature, the ſaid ſpiriluous Parts are apprehended 
by them, and with thoſe the Watry, and ſo the whole Drop is fixed; 
yet not into any indifferent and irregular Shape, depriving the ſpiri- 


tous Parts of their Motion in an nſtant; but according to the Energy | 


of the Spirituous, as the Pencil, and the ſpecifick Nature, or determinate Pol- 


Star. 


| A Freevng LI. 1, The Freezing Rain, which fell here the gth, 1oth, or 11th, of De- 


Rain in S0 


merſerſhire; Cember, 1672. (for I cannot confine the Time exactly) hath made ſuch a 
Gy Dy. 3. 


2.97.1 Deſtruction of Trees, in all the Villages and Highways from Briſto] to- 
E wards Wells, and towards Shepton-Mallet, and towards Bath and Bruton, and 


in other Places of the Weſt, that both for the Manner and Matter it may 


ſeem incredible, and is more ſtrange than I have found in any Engli/h 
Chronicle, You have the Proof and Manner, and beſt Meaſure of it in the 
following Tranſcript: *The late prodigious Froſt ( ſaith a very worthy 


« Perſon of unqueſtionable Credit) hath much diſabled many old Orchards, 


« expoſed to the North-eaſt ; had it concluded with ſome Guſts of Wind 


(e 


« Tree of juſt three Quarters of a Pound, which was brought to my 


Aa 
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by the Hands of them that brought it. A very ſmall Bent at the ſame 
Time was produced, which had an Jſicle, encompaſſing it, of 5 Inches 
round by meaſure. Yet all this while, when Trees and Hedges were 
loaden with Ice, there was no Ice to be ſeen on our Rivers, nor ſo much 
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plaints, 


ſibility of the Saline Parts, as the Ruler, 'tis thus: figured into a little 


it might have been of ſad Importance; I weighed the Sprigg of an Aſh- | 


Table; the Tre on it weighed 16 Pounds, beſides what was melted off 


as on our ſtanding Pools.” The like, or worſe, and more ſtrange Com- 


NS 
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( 151 ) 
plaints, I received from ſeveral other Places, and from Eye-Witneſles of 
Credit. Some Travellers were almoſt loſt by the Coldnefs of the Freez- 
ing Air, and Freezing Rain. All the Trees, young and old, on the High- 
way from Briſtol! to Shepton, were ſo torn and thrown down on both ſides 
the Ways, that they were unpaſſable. By the like Obſtructions the Car- 
-riers of Bruton were forc'd to return back. Some were affrighted by 
the Noiſe in the Air, till they diſcern'd that it was the clatter of Ic) Boughs, 
daſhed one againſt another by the Wind. Some told me that riding on 
the Snowy Downs, they ſaw this Freezing Rain fall upon the Snow, and 
immediately freeze to Ice, without ſinking at all into the Snow; ſo that 
the Snow was covered with Ice all along, and had been dangerous, if the 
Ice had been ſtrong enough to bear them. Others were on their Journey 
when the Ice was able to bear them in ſome Places, and they were in great 
Diſtreſs. 
Dec. 8. Much Snow fell here; the th much Rain fell here; and all the 
Snow paſſed away, not leaving an J/icle amongſt us. The 1oth Day, we 
had ſudden Fits of Cold and relaxing Warmneſs. On Wedneſday (Dec. 11.) 
I faw a young Man, who returning home from a Journey of 5 Miles, and 


” 


coming into a warm Room, cry'd out of extreme Torments in all Parts of 


his Body. He affirm'd, that the Air, and the Winds (which were then ſome— 


what high) were ſo unſufterably cold, that he was in utter Deſpair of coming. 
home alive; yet all that Day nothing but moiſt Dew fell under our Feet If 


we ſay, the Earth did fend forth warm Steams to keep this Freezing Rain diſ- 


folved on her Surface; whence ſhall we ſay, the Air, and Rain, and Winds, 


got theſe Freezing Jſicles which oppreſſed Men and Plants? When the Can- 
died Froſts do cover our Fruit-Trees perfectly white (as I have oft-times ſeen 
1t hold for ſome Weeks together) it is ſo far from doing hurt to the Trees, 
that we have it in a Proverb, for a good Sign of abundance of Fruit, in the 
_ enſuing Year. But this Freezing Rain, as ſoon as it touched any Bough, ſettled 
into Ice, and by multiplying and enlarging the [jicles (eſpecially where it could 
lay hold on Moſs, or other Aſperities of the Tree) it broke all down with the 
Weight. | 5 he 
This ſhews that a Froſt may be very fierce and dangerous in the Air, and 


on the Tops of ſome Hills and Plains, whilſt in many other Places it keeps 


at two, three, or four Foot diſtance above the Ground, Rivers and Lakes; 


n. 116. 
b. 357 


and many wander, at ſome Difference of Time, in, ſome Places very furious; 


in other Places intermediate and not far aſunder, very remiſs and abated; 
where it was fierce, always at the Height of Trees at leaſt, never on the 
Ground vehement, that I could hear of, but on Sahsbury Plains, which are 
very high Grounds, = He? t : 5 
As ſoon as theſe Froſts were over, we had glowing Heats, which cauſed a 
general Complaint amongſt us of exceſſive Sweating, by Night and Day. 
The Buſhes, and many Flowers in the Garden, appeared in ſuch for wardneſs, 
as if it were in April or May. I ſaw young Coleworts growing; and not 
far from my Abode, an Apple-tree bloſſomed before Chriſtmas. This I do not 
mention for extraordinary; but Þ think *tis more than ordinary, that Tha 
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111 
N-w-Years-Tide this Apple- tree bore Apples perfectly knitted, and as big as 
one's Finger's End. | N 
4: Oxford; 2. The like ſtrange Froſt was with us at Oxford. It was rather a Raining of 


 6y Dr. Wa's 


lis, n. 92. . Ice, or at leaſt Rain Freezing as it fell; which made ſtrange 1/icles hanging 
.. on Trees, and a ſtrange Noiſe by the rattling of them upon the Boughs Moti- 
on by the Wind; but not ſo much as at the Places you mention in Somerſel- 


ſpire: Yet more in the Country about us (as from ſeveral Relaters I have 


heard) than with us here. And the great Warmib ſoon after was alſo with 


us; inſomuch that not only Bloſſoms, but (as was then certainly affirmed, 
though I was not ſo curious as to get a Sight of any) green Apples were ob- 
lerved on divers Trees, particularly in the Pariſh of Holywell. 


8 Een, 1 LII. 1. Mr. John Schefferus, a Profeſſor in the Swediſh Univerſity at Upſal, 
Norten Writes, That he had ſeen and had Hares, which about the Beginning of Win-. 


Comutries; by 


Me]. Schet. ler and Spring were halt white and half of their native Colour: That in the 
ervs, . 19. midſt of Winter he never ſaw any but all white, That Foxes alſo are white in 


b. 33% Winter, and Squirrels greyiſh, mix'd of a dark and white Colour. 


That Fiſhes are killed by reaſon of the Ice not being broken: But firſt, in 
Ponds only, or narrow Lakes; next, in ſuch Lakes only where the ce is pret- 
ty thick; for, where 'tis thin, they die not ſo eaſily, Laſtly, That thoſe 
Fiſhes that lie in ſlimy or clay Ground die not ſo ſoon as others, | 

That in great Lakes, when *tis a very bitter Froſt, Ice is wont to be broken 
either by the Force of the Waves, or of the impriſoned Vapours, raiſed by 
the Agitation of the Water, and then burſting out with an Impetuoſity; wit- 
neſs the Noiſe made by the Rupture of the Ice through the whole Length of 
fuch Lakes, which he affirms to be not leſs terrible than if many Guns went off 
together; whereby it falls out, that Fiſhes are ſeldom found dead in great Lakes. 


That neither Oil nor a ſtrong Brine of Bay-Salt, is truly congealed into Ice | 


in thoſe Parts: That the Froſt pierces into the Earth two Cubits or Swedi/h 


Ells, and what Moiſture is found in it, is white, like Ice. That Waters, if 


ſtanding, freeze to a greater Depth, even to three ſuch Els or more; but 
thoſe that have a Current, leſs : That rapid Waters freeze not at all, nor ever 


bubbling Springs; and that theſe latter ſeem even to be warmer in Winter 


than in Summer. 


By M. Fre,” 2, M. Fehre, Chief Secretary to Prince Radzivil, aſſures us, that in the 


#53 War againſt the Muſcovites and Coſſacks in Jan. 1655. at the Siege of Bichow in 


White Ruſſia, all their Proviſions of Spaniſh Wines or Peter ſimen, and Beer, 
were in one Night frozen upon the Sledge, notwithſtanding they were co- 
vered with Straw; inſomuch that they were conſtrained to carry them 
into a Stove to thaw them, which they could not do in two whole Days, 
and were obliged to break the Veſſels, and put Pieces of the Ice-Mine into 
Kettles, to thaw them over the Fire for Drink. But he obſerved that the 
Hungarian Wine reſiſted the Cold better than the Peter/imen; for it was not 
ſo much frozen, unleſs it be that the Butler tranſported it ſooner into the 
Stove. That the Scrue of a Flagon of Aqua Yiie being put to his Mouth, 


ſtuck cloſe to his Lips that he could not draw it off without drawing Blood. 
| That 
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That the Pool of the Village (where they quartered) was ſo thoroughly 


froxen, that there was but very little Water left between the Ice and the Bot- 


tom. 


hat Jan. 2, 1665, the Froſt was ſo bitter in Poland, that three Soldiers . p. 352. 


dy'd of it in paſſing a long Ditch ; and that divers Pei ſons loſt ſome of their 


Limbs. 
LIII. 1. The paſt Winter 1684 has been ſo ſevere in my Territories, that * £9 of 


where it could, it expugned the more defenſible, and ſuch as were incloſed, and 16: 
it has ravag'd all that lay open, and were abroad, without any Mercy. 


As to Timber-Trees, I have not many here of any conſiderable Age or Sta- P. 559: 


ture, except a few Elms, which (having been decayed many Years) one can- 
not well find to have received any freſh Wounds, diſtinguiſhable from old 
Cracks and Hollowneſſes; and indeed I am told by divers, that Elms have 
not ſuffered as the great Oaks have done; nor do I find, amongſt innumera- 
ble of that Species (Elms) which I have planted, and that are now about 
twenty-five and thirty Years ſtanding, any of them touched: The ſame Job- 
ſerve of Limes, Walnuts, Aſh, Beach, Horn-beams, Birch, Cheſnut, and other 
Forreſters. But, as I ſaid, mine are young comparatively ; and yet one would 
think, that ſhould leſs protect them, becauſe more tender: So as it ſeems 
the Rifting ſo much complain'd of, has happen'd chiefly among the over- 


grown Trees, eſpecially Oats, My Lord Weymouth made his Lamentation to 


me, and ſo has the Earl of Cheſterfield, Lord Ferrers, Sir William Fermor, and 
others concerned in the ſame Calamity 3 which I mention, becauſe of their 
diſtant Habitat ions. But if rightly I remember, one of theſe Noble Perſons 
lately told me, that ſince the Thaw, the Trees, which were exceedingly ſplit, 
were come together and cloſed again; and I eaſily believ'd it: but that they 
are really as ſolid as before, I doubt will not appear, when they ſhall come to 
be examined by the Ax, and converted to Uſe, Nor has this Accident hap- 
pen'd only to ſtanding Timber, but to that which has been felPd and ſea- 
ſon'd, as Mr. Shi, the Maſter-builder in his Majeſty's Ship-Yard here, in- 
form'd me. 


As for Exoticks ; I fear my Cork-Trees will hardly recover. The Conſtanti- 
"Bopolitan or Horſe-Cheſnut is turgid with Buds, and ready to explain its Leaf. 
My Cedars, I think, are loſt: The lex and Scarlet-Oak not ſo : The Arbu- 
ius, doubtful, and ſo are Bays ; bur ſome will eſcape, and moſt of them re- 


pullulate and ſpring afreſh, if cut down near the Earth, at the latter End 
of the Month. The Scotch-Fir, Spruce, and white Spaniſh (which laſt uſes to 
ſuffer in its tender Buds by the Spring-Froſts) have received no Damage 


this Winter; I cannot ſay the ſame of the Pine, which bears the greater 
Cone, but other Norways and Pinaſters are freſh, Laurel is only diſcoloured, 
and ſome of the woody Branches mortified, which being cut to the Quick, 


will ſoon put forth again, it being a ſucculent Plant. Amongſt our Shrubs, 
Roſemary is intirely loſt 3 and ſo univerſal (I fear) is the Deſtruction of this 
excellent Plant (not only over England, but our Neighbour Countries more 
Southward) that we muſt raiſe our next Hopes from the Seed. Halimus, 
or Sea-Purſlain (of which I had a pretty Hedge) is alſo periſhed, and ſo 


another of French-Furſes- The Cypreſſes are all of them ſcorched, and 
* 


Vol. II. ſome 


— Ds: 
ſome to Death, eſpecially ſuch as were kept ſhorn in Pyramids; but amongſt 
great Numbers, there will divers eſcape, after they are well c<haſtizd, that 
1s, with a tough Hazel or other Wand, to beat off their dead and duſty 
Leaves, which, growing much cloſer than other Shrubs, hinder the Air and 
Deus from refreſhing the interior Parts. This Diſcipline I uſe to all my 
- Tonſile Shrubs with good Succeſs, as oft as a Winter parches them. The Ber- 
ry-bearing Savine (which, if well underſtood and cultivated, were the only . 
beſt Succedaneum to Cypreſs) has not ſuffered in the leaſt; it perfectly re- I 
fembles the Cypreſs, and grows very tall and thick. I think the Arbor Thwya JY 
is alive, and ſo is the American Acacia, Acanibus, Paliurus, Pomgranate , my 3 
Lauruſtinus looks ſuſpiciouſly : Some large and old Alaturnus's are kilPd, e- 


Pp 
wt * 


ſpecially ſuch as were more expoſed to the Sun, whereas thoſe that grow in 3 
the Shade eſcape 3 the Reaſon of which I conjecture to be, from the Reci- 7 
procations of being ſomewhat relaxed every. Day, and then made rigid and 3 
ſtiff again all Night, which bending and unbending ſo often, opening and 3 


cloſing the Parts, does exceedingly mortify them, and all other tender Plants 
whilſt thoſe which grow in ſhady Places, undergo but one Thaw and Change. 
Moſt of theſe will yet revive again at the Root, being cut cloſe to the Ground. 
The Phillyrea*s Auguſti, and Serratifolib's (both of them incomparably the beſt 
for ornamenta] Hedges of any of the Perennial Greens I know) have hardly been 
ſenſible of the leaſt Impreſſion, more than tarniſhing of their Leaves: no 
more have the Spaniſh Faſmines, and Perſian; and I enumerate theſe Parti— 
culars the more minutely, that Gentlemen who are curious, may take no- 
tice what Plants they may truſt to abroad, in all Events; for I ſpeak only of 
ſuch as are expoſed. | _ | ; 
I need ſay nothing of Holly, Yew, Box, Juniper, &c. (hardy and ſpontane-, 
ous to our Country) and yet to my Grief I find an Holly Standard of near an 
hundred Years old, drooping, and of doubtful Aſpect ; and a very beautiful 
Hedge (tho? indeed much younger) being clip'd about Micbaelmas, is morti- 
fied near a Foot beneath the Top, and, in ſoine Places, to the very Ground; 
ſo as there's nothing ſeems Proof againſt ſuch a Hinter, which is late cut and 
expos'd. This Hedge does allo grow againſt the South, and is very fuſſet, 
whilſt the contrary Side is as freſh and green as ever; and in all other Places of 
my Plantations that are ſhaded, the unſhorn Hollies maintain their Verdure, 
and are, I judge, impregnable againſt all Aſſaults of Weather. 

Among the Frnit-Trees, and Murals, none ſeem to have ſuffer'd ſave Fes ; 
but they being cut down, will ſpring again at the Root. The Vines have 
eſcaped, and of the Eſculent Plants and Salads moſt, except Artichokes, which 
are univerſally loſt ; and what I prefer before any Salad Whatever eaten raw, 
when young, my Sampire 1s all rotted to the very Root: How to repair my 
Loſs, I know not, for I could never make any of the Seed, which came from 
the Rock Sampire (tho? mine were of the very kind) to grow. 

The Arboreſcent and other Sedums, Alves, &c. (tho? hous'd) periſhed with 
me; but the Zucca and Opuntia eſcaped. Tulips many are loſt, and ſo the 
Conſtantinople Narciſſus, and ſuch Tuberoſæ as were not kept in the Chimney- 
Corner, where was continual Fire. Some Anemontes appear, tho?, I believe, 
many are rotted : But I have made no great Search in the flowery Parterr 

— | only 
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only I find that moſt Capillaries ſpring, and other humble and repent Plants, 

' notwithſtanding all this rigorous Seaſon. 

My Tortoiſe (which, by his conſtant burying himſelf in the Earth at An- 

roach of Winter, I look upon as a kind of Plant- Animal) happening to be 
obſtructed by a Vine-Root, from mining to the Depth he was uſually wont 
to inter, is found ſtark dead, after having many Years eſcaped the ſevsreſt 
Winters. Of Fiſb I have loſt very few; and the Nightingales (which, for 
being a ſhort-winged Bird, and fo exceeding fat, at the Time of the Year, 
we commonly  ſuppole to change the Climate; whereas indeed they 
are then hardly able to fly an hundred Yards) are as brisk and frolick as ever, 
nor do I think they alter their Summer Stations, whatever becomes of them all 
Winter. | 

In this rigid Seaſon nothing ſeemed more ſurprizing to us, nor more gene- 3, 1. I 
> rally known to be true, than the cleaving or /plit:ing of Trees; as of the N 

2 by Mr. Langle)'s Houle, the Miniſter of Tamworth, and Aſhes of conſidera- g. 166. 

ble Bulk and Value, deſigned for and capable of divers Uſes, as Wind-Mill- 

* - Poſts, Dreſſer-Boards, and other neceſſary Occaſions. Alſo Yallnut-Trees in 
= divers Places have ſuffered by this Calamity, and proved extreainly cleft , 

4 R . | . 

1 though indeed it hath been moſt frequent among Oaks, many of which have 
been divided to great Detriment in England, ſome being ſo rent, that a Man 
may ſee through them, and that many times the Cracks came with ſo great 
Noiſe, that as it is related from Needwood-Forreſt, they made ſuch a 

| Noiſe, that the Keepers there thought that the Deer were ſhot by the Peo- 

ple of the Country; and that in ſeveral Parts they were heard as loud as Guns, 
ſome having been cruelly affrighted, eſpecially in the Evenings or Nights, as 
they have paſſed within the Hearing of this ſo unexpected and ſurprizing a 
Noiſe. Which KRifts or Clefts were not at all to the ſame Point of the Com- 
paſs, but ſometimes on one ſide only, fometimes two, and ſometimes three, 
and ſometimes four ſeveral] Places, dividing or quartering the Tree, and ſome- 
times quite through: And theſe Clefts were not only in the Bodies, but con- 
tinued into the larger Boughs and Limbs of the Tree, and ſometimes deſcen- 
ded into the ſuperficial Roots, but not to thoſe very deep in the Earth; the 
Froſt, though extream, not reaching conſiderably deep, comparatively to 
the Roots of Trees, and the hard binding of the Earth being fo frozen, would 
nat eaſily admit of Compreſſure: But ſeveral ſhallow Roots, ſo knotted- and 
knurled, as not to be wrought upon with Beetle and Wedges, are known 

9 to be cleft by the Froſt. But it is much to be doubted and ſuſpected, whe- 

ther any ſuch cloven Trees were fo perfectly ſound and faithful Timber, 

3 if proved by the Saw and Ax, as they ought to be; for, if ſo, all might 

equally ſuffer, the Air having impartial Acceſs to one as well as the o- 
ther; but ſome being taken with this Diſeaſe, and others left untouch'd, 
there certainly was ſome Cauſe or Defect in thoſe liable to it, rather 
than the reſt. A great Part of the Cauſe of it is ſuppoſed to be Imper- 
fection in ſuch a Tree, and that generally from the too large Sap-Yeſſels 

; and unnatural Cavities therein, which ſome call Wind-ſhaken, and ſome 
lagg'd Trees; the Cauſe whereof remains yet to be examined, whether the 
ſhaking of the Wind may not, * its great Weight and Force, ng 

2 the 
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the whole Tree with its Boughs, Limbs and Body, having one End 


firmly fixed in the Earth, at ſome Age or other, as well work wrack, 


and make Splintering and ſtretched Pores, Paſſages, Cavities, and ſuch like, 


in a live and growing Tree, at ſome times of Continuance of its Force with 
its oft repeated beating, twiſting, and preſſing Blaſts ; as well as the beſt cho- 
ſen Maſt of a Ship may ſuffer Damage by the ſame Cauſe, even to rotal 


Fraction. By ſome this is ſuppoſed to proceed from Earthquakes, but whe-_ 
ther or not, is yet to be examined, But the Opinion of ſome ſeems not to 


be extravagant, who think it to be an original Diſtemper in the Tree, 


and to proceed from the Soil, or rather an innate Diſeaſe from ſome, though 


undiſcernible Imperfection in the Seed it ſelf, and yet not ſo much but that 


they live many Vears, and grow to great Bulk and Stature, being obſerved 
to bear leſſer Leaves and ſmaller Acorns; but whether the Soil be con- 


cerned, it may be urged, that the Trees about Oxford Weſtward, are 


generally affected with this Diſeaſe, and thoſe from the Eaſt- ſide prove 


excellent ſound Timber, tho' the Soils ſeem to reſemble one ano- 
ther. ph 
But by what Means ſoever this may come, it is certain that ſome Trees 
are much more ſound than other, and that ſome prove full of inbred Diſeaſes 
and Cavities, before they are cut down, which Cavities and ſtretch'd Veſſels 
being fill'd with too great a Quantity of aqueous and undigeſted Sap, as it 
were hydropical, (for it is thought that the genuine and natural Sap of theſe 


our native Trees, though undergoing Condenſation, will remain ſecure and 


ſafe 3 as may be ſuppoſed from thoſe that are well and firmly ſtanding) are 
thereby rendred capable of not only Condenſation but Glacialion alſo by the 
Continuance and Severity of the Air's frigefactive Power; which being ſuf- 
ficiently known to employ more Room being Ice, than formerly Liquid, 
might probably cauſe theſe Breaches; and if we conſider the expanſive Mo- 
tion and Spring of the Air included in the Cavities of the Air Veſſel, ſuffering 
more Preſſure than they are patient of, from the coagulated and contiguous 
aqueous Parts then congealed, we may be induced to ſuppoſe theſe ſtrepitous E- 
ruptions to proceed from thence. But whether Mr. Hobbs's Hypotheſis will 
certainly hold, that the Swelling is cauſed by the Intruſion of the Air, is 
ſomewhat to be doubted. TIN | | 

It need not prove troubleſome to any to think the Ice to be able to tear 
the Oaks or other Trees, who ſhall conſider the great Force and elaſtick 
Power thereof; whereof that moſt excellent and curious Philoſopher of our 
Age, Eſquire Boyle hath, in his Hiſtory of Cold, ſet forth ſeveral Experiments 
and Examples; as Veſſels of ſeveral Kinds of Metals being made ſtrong on 
purpoſe, and fill'd with Water, cloſe ſtopp'd, and expoſed to the Cold, which 
being not capable of withſtanding the expanſive Force of the incloſed Ice, 
have been found cf: and broken; as for Inſtance, the ſtrong Barrel of a 
Gun cloſe ſtopped, with Water in it, and frozen, hath proved rent long- 


ways, and never acroſs the Veſſel, nor Bodies of the Trees we here men- 


tion. Another time a Braſs Veſſel of a Cylindrical Form being made not 


more than five Inches deep, and not two Diameter, filled with Water, and 


afterwards frozen, in one Night lifted off the Cover prepar'd and clolely 
fitted, 
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fitted, with a Weight of fifty-ſix Pounds that was laid upon it. Olearius, Se- 
cretary to the Duke of Holſtein's Embaſſy into Ruſſia, tells us, that in the Ci- 
ty of Moſcow he obſerved, (the Cold being very intenſe) the Earth to be cleft 
many Yards in length, and a Foot broad, which, according to Conjecture, 
was occaſioned by the Heaving and Swelling thereof to enlarge its Room, as 
here we ſee Ice crackt and cleft conſiderably long and broad, according to its 
Thickneſs along the Ridge or turgid Part thereof. And that the Earth doth 
ſo riſe when frozen, is eaſily made maniteſt, by little Sticks or Plants ſet into 
the Ground againſt the approaching Winter, which being riſen two or three 
Inches, or more, according to the Depth and Strength of the Froſt, and, 
upon the Thaw, the Earth ſinking to its former Station, leaves the unfixed 
Plants, with their Roots naked, above Ground, as it were, ſpewed out. And 
not ſuch moiſt Bodies only, but Metals, as Braſs, Iron, Sc. have been 
ſwelled in the Time of being frozen, as hath been proved by Clocks, Locks, 
and other Inſtruments, and become laxed and pliant again upon the Thaw. 
Many more Examples might be eaſily produced to induce us to the Thoughts, 


that the Sap is not right and genuine in ſuch ill-diſpoſed Trees, and that Ice 


might, upon due Examination, be found in any ſuch burſten Bodies, as we 
are informed have been found and obſerved by ſome; and if Ice, then Preſ— 
ſure ; and if Preſſure, then Breaking and Exploſion. 
It may be doubted too, whether ſome of theſe Trees thus liable to the 
Fury of the Froſt, have not been Coltie; a Term commonly uſed among 
Timber-Merchants, and by them avoided ; which is, towards the Middle of the 
Tree, among the Annual Circles, ſome one is much larger than the reſt, and 
the Sap-YVeſſels there ſeem much extended beyond their Fellows; and upon 
cleaving or ſawing ſuch a Tree, that incloſed or inward Heart, Part thereof 
where that Circle is, will flip and drop from the other Part oft- times without 
any Force to divide it, as an Inſtrument out of a Caſe or Mould made fit 
for it. 
Some ſuppole that theſe wind-foaken or lagg'd Trees may be known, or 
nearly gueſſed at by the Out-fide, when growing, by the great Ribs, two, 
three, or four in a Cree from the Bottom to the Branches, and that they have 
been affected ſomewhat conſiderably with this Diſeaſe before, and perhaps 
cleft, (tho* not in ſo great a Meaſure as now) and the Fiſſures cloſed up a- 
gain; as we ſce theſe do quickly after the Froſt, inſomuch that it is ſcarce 
diſcernible already, and the Bark not having been divided from the Body, up 
on coming together again, each turn and twiſt of the Grain fitting its Place, 
prove freſh, and vigorouſly growing: But that ever ſuth Trees will prove 
whole and ſound, doth ſcarcely conſiſt with Reaſon or our preſent Thoughts. 
And this Calamity hath nor been found in Trees only that were freſh and 
ſtanding, but alſo in Trees cut down, as is affirmed by Mr. SHiſb and others; 
but notwithſtanding it is thought to be only among ſuch diſeaſed Trees as are 
before-mentioned. 15 
But it is yet to be queſtioned whether Vines have proved cleft and crackt 
along the Bodies by the ſame Way and Reaſon as Timber-Trees, which Decay 
is eſpecially to be ſeen on Walls expoſed to the Southern Aſpect ; ſo that the 
Sun, our accuſtomed Friend, now proved our great Enemy, by thawing and 


relaxing 
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relaxing the Sap every Day, and then being frozen and made ſtiff again e- 
very Night; which often Repetition of bending and unbending, ſoftning and 
hardning, the vivid ſpirituous Juice being deſtroyed, and Day and Night the 
Drought vigorouſly acting (the Sap being this Year diſordered and ſurprized, 
not gradually ſeaſoned even before Michaelmas-Day, and the treſh Sap to ſup - 

ply its Defects being wholly detained from ariſing, there then being none, or ö 
very little Exhalations or Evaporations ariſing out of the frozen and bound 

Farth) theſe poor ſlender Bodies filPd only with thin and not viſcous Sap, have 
proved as great Sufferers as if by Amputation they had been deprived of their 
natural Suſtenance; for if they could have none from the Earth, and their 

own true Juice mortified; and it be certain that mne Siccum appetit humidum, 
it will follow that ſuch Branches will by the Conſtancy and Continuance of 
ſuch Severity (the Day being as bad as the Night) prove as dry as Sticks cut 
off long before: whereas thoſe of this kind and other ſorts alſo; growing in 
more {ſhadowy Parts, and undergoing but one Change, have remained in 
good Condition, eſpecially among red Grapes, which ſeem much more hardy 
than White ones. 100159 bak: ee ar $63 
We lee other Yall-Fruits on the ſame Polition, as Apricochs, Peaches, Plumbs, 
Cherries, &c. are not at all injured or prejudiced by the Weather, which are 
of a more clammy viſcous Juice: Theſe we ſee run ſometimes and give Gum, 
but the Leakage of Vines is as thin as Water; which different Juices and Saps 
in other Trees, and the Degrees thereof, as well thoſe with deciduous L.eaves, 
as Ever-greens, may prove {ome Cauſe of the Weakneſs and Decay of ſome, 

' whilſt that of another ſort ſtanding by, remains freſh and vigorous, only 
ſtagnared, ſedate and quiet, waiting for the benign Sun's Beams to actuate, 
lenify, and put its Spirits in Motion, and its comfortable Refreſhment. ro ariſe 
in due Seaſon: And perhaps according to the Degree of this Qualification in 
Trees and Plants (ſome being much more ſluggiſh than other) may be the 
Cauſe of their earlier or later Germination. 8 

It is eaſily obſerved, that in dry, mountainous, rocky and barren Planta- Y 
tions, where Trees, Greens, and other Plants having been ſparingly fed, and 3 
not pamper'd with ſuch Luxuriance and Freeneſs of Sap, as in the Vallis 
and richer Soils, . have eſcaped tolerably well: and this, which in other 
Years proves their Poverty and Diſeaſe, now makes them inſult over thoſe 
growing in the fatter Vallies, proportional to the Height of the Hills they 
grow on. eite | 5 | 
S We may obſerve Trees all the Winter, while the Saß remains condenſed, | 3 
to be ſafe and well, but if a flattering too early Glance happens in the Spring F 
to ſet their Parts in Action, and the Juices to become fluid, and a ſudden Mu- z 
tation of that Warmth to a freſh Return of Winter (which too frequent] 
happens in England) that then we have not only our Hopes of that Year's 
Fruit blaſted, but even the Paſſages in the Branches and Boughs topped, 
and the crude Sap ſettling, commonly called Bliting (though there be many 
Cauſes of the Effects which go under that Notion) becomes a Diſeaſe in 
Trees equal to that of Chil-blaxes in juvenile Blood, which ſometimes takes 
whole Trees, and ſometimes Branches only. Hence is ſuppoſed the Decay 

of the Glaſtenbury Thorn, whoſe Ariſing-time being between Michaelmas and 
Tp TEEN 85 Chriſtmas, 


099-1 
Chriſtmas, being ſappily prepared by the Beginning of the hard Froſt, which 
hath almoſt affrighted it out of irs Life. oth 

Some Trees and Shrubs ſeem to have their Veſſels and Paſſages fo ſtreight- 
ned, and as it were ſhrunk with Cold, that they appear equal to a human Bo- 
dy Sinew-fhrunk or Paralytick, that is, not without much Trouble able to move 
or bear his decaying Limbs: Thus we fee Trees with their Bark ſhrivel'd, 
with their Paſſages half-ſtopp'd, whoſe Sap now only ſqueezing, and difficult- 
ly paſſing, hath much ado to force its Way through the dry'd and narrow 
Pores and Paſſages of the Body and Branches: And ſometimes this Diſtem- 
per is ſo prevalent, that whole Branches of a Tree are killed, when the other 
Part is indifferent well, | . 

Some Liquids, ſuch as Eſſential Oils, do rather ſhrink than increaſe being 
frozen; and Empyreumatical Oils, will hardly freeze but waſte; which Con- 
. ſiderations may induce the Thoughts of what ſome Trees are made of, or do 

abound in, as Firs, Pines, &c. which are capable of enduring the Cold of 
Norway, and other Countries. 1 
What Timber-Trees have ſuffered, are above ſpecified; but divers others of 
our native Trees and Shrubs have ſcarcely proved able to withſtand the Force 
of ſo rude an Enemy. Yew and Holly (Things whoſe Tenderneſs was never 
ſuſpected) were in ſome Places quite kilPd, and in many Places ſo diſcourag'd, 
loſing their Leaves, and blemiſhing the Bark, that it is to be feared they 
will never take on their priſtine Splendor and Verdure; the Fyrze in many 
Places quite kill'd, and in moſt Places cut down and ſpring again, but oſten 
the Reſurrection in vain expected. Common Broom proves a Degree hardier. 
In fome Places the ſunny Side of a Juniper Byſh proves ſcorch'd between Sun 
and Cold, but that proves one of the moſt hardy of our native Greens; ſo that 
it is hard to ſay what is Winter-proof even among our Natives, except Box and 
Toy, which ſtand in Defiance of all, ellos: . 

In the Gardens (which are generally Nurſeries of Excticks, and from warm 
Countries) this Calamity hath principally bent its Force againſt //inter Greens, 
ſuch as- Alaternus (commonly known by the Name of Phillyrea) and the true 
Phillyrea alſo, which are generally kill'd; though ſome upon cutting down 
ſpring again. Alſo common Bays ſeem in moſt Places to be kill'd down, and 
Laurel ſeldom proving impatient, is in ſome Places kill'd, in ſome Places half 
dead; Roſemary, Lauruſtine, Halimus, Arbutus, white Jeſſamine, and other 
which ſeldom fail, are generally kill'd through the whole Country. But in all 
theſe; and other ſuch like, in mountainous and dry Places (as was before ob- 
ſerved) there is brisk Life and Verdure yet remaining, tho' rarely to be met 

with; but however, enough to retain the ſeveral Species among us. But if for 
the future in. ſuch Times of Extremity, the Superficies of the Ground, and 
Bodies of ſuch Things here recited, and Fig-trees, were well covered with 
ſtrawy Matter to keep off the Froſt, it might ſo preſerve them as to ſpring 
out plentifully the Spring following, tho' their whole Tops being too large 
and high, and thereby incapable of ſuch Covering, might loſe their preſent 
Leaves and Beauty; which might from ſuch Reſpringing be eaſily repaired, 
and prove much more ſatisfactory than to begin the World anew, as we are 
1 | generally 
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generally forc'd to do for Cypreſſes, which were uſed to be excellent Ornaments 
both in Summer and Winter, now it proving a very rare Thing to ſee one well 
alive; in ſome Places there appears ſome lingring Life, though ſcarcely ſuffi- 
cient to recover the whole; but in moſt Places they are - dead, that have 
faced forty, fifty, or ſixty Winters before. | 

Alſo among thoſe with Deciduous Leaves, divers have been Sufferers, as Ar- 
bor-Fude, young Plane Trees; though thoſe of conſiderable Stature have pretty 
well eſcape Paliurus, the Aleppo Ahh x in ſome Places the Locuſt Tree; and in 
moſt Hedges the great common Bramble, and ſome other, which upon cutting 
do ſome or moſt of them ſpring again. 

But ſuch Greens alſo as we receive from abroad, and are the Glory of warmer 
Countries, and very rare, curious and pleaſant with us, ſuch as Oranges, Lemons, 
Myrites, Pomegranates, and the perfum'ng 7aſmines, and divers other Rarities, 
which are uſually kept in Pots and Caſes, for the Convenience of removing 
them into Green Houſes and Conſervatories, not being able to endure our mild- 

/ er Winters, have in many Places extreamly Tuffered,. eſpecially in Houſes of 
weaker Defence : But where the Skill, Care; and due Management of their 
Keepers, have met with the renner of good warm Houſes, with keep- 1 
ing conſtant Fires (which is a Matter to be regulated with great Diſcretioñ 
according to the Proportion of which combining Qualifications the Plants have {3 
eſcaped z as in ſome Places moſt of them are well, and in ſome Places half, 
and in ſome Places all dead. 
Among Plants, Herbs, and Flowers, there hath been great Deſtruction alſo, 
and many of common Uſe, as moſt of the Artichokes in England, and Winter 
_ Coleflowers, Sage, Thyme, Maſtick, Lavender, Lavender-Colton, and divers other 
were generally Kill'd : ; except ſuch as happened to be new planted that Year, 
and ſo low, that they had the Enjoyment of the kind Covering of a little Snow, 
which proves the moſt natural Feeding and warm Covering of any Thing 
to be mention'd ; but what peeped its Head above it, ſeemed in great Danger of 
being kill'd; and as we may ſee in the Corn -fields, that thoſe Sides of the 
Lands of Corn facing the South, where the Snow was melted, and the Corn 
deprived of its Covering, the Want proved deadly, and in many Places Huſ- 
bandmen were forced to begin again in the Spring to plough and ſow other 
Grain; which may eaſily teach us rather to heap 59w upon our Herbs and 
Flowers, than fanſy it a cold, unkind Enemy. 
| But after all this Repetition of Sorrows, we are to comfort our ſelves that 
ſuch Deſtruction and Calamity happens but very rarely, the like having not 
been known in the Memory of Man, if ever before, and that with due Care 
and Obſervance the growing Cold might be kept off from ſuch Things as are 
proved to be impatient of it; which are not all Greens in our Gardens ; ſome 
being able to endure all the Cold that ever came, as Firs, Pines of Fr ſorts; 
Cedars of Libanus and Virginia (tho? that of Bermudas proves tender) Arbor 
Vitz, all the Savins, whereof the upright or Berry-bearing is the beſt Succeda- 
neum to Cypreſs, capable of finer cutting into Pyramids, or other Figures, or 
Hedges 6 or 8 Foot high, and is one of the beſt of the Ton/ile Shrubs ; alſo the 
Pyracaniba proves exceeding hardy, and makes good Hedges, 
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LIV. The Snow and Ice-bouſes at Livorne, are commonly built on the fide e, th 
of a ſteep Hill, being only a deep Hole in the Ground, by which Means they 93 
eaſily make a Paſſage out from the Bottom of it, to carry away all che Wa- „ 
ter; which if it ſhould remain ſtagnating therein, would melt the Ice and Snow : f 
But they thatch it with Straw, in the Shape of a Sauce- pan Cover, that the 
Rain may not come at it. The Sides (ſuppoſing it dry) they line not with any 
Thing, as is done in St. James's Park, by Reaſon of the Moiſtneſs of the 
Ground. This Pit they fill full of Sow or Ice (taking Care that the Ice be 
made of the pureſt Water, becaule they put it into their Wine) overſpreading 
firſt the Bottom very well with Chaf, but without any Part of the Straw ; I 
think they uſe Barley-chaff. This done, they further, as they put in the Ice 
or 5 Snoto (which latter they ram down) line it thick by the Sides with ſuch 
Chaff, and afterwards cover it well with the ſame; and in half a Year lying 
ſo, tis found not to want above an eighth Part of what ic weighed when firit 
put in. Whel. ever they take it out into the Air, they wrap it up in this Chaff, 
and it keeps it to Admiration. : 


LV. Among ſeveral Ways by which I have made ifrigidating Mixtures Cldproduced 
with Sal Armoniac, the moſt ſimple and facile is this: Take one Pound of 3 
powder'd Sal Armoniac, and about three Pints (or Pounds) of Water, put the K. 
Salt into the Liquor, either all together, if your Deſign be to produce an in- 5 
tenſe, though but a ſhort, Coldneß; or at two, three, or four ſeveral Times, if 
you deſire that the produced Coldneſs ſhould rather laſt ſomewhat longer than 
be ſo great: Stir the Powder in the Liquor with a Stick or Whalebone (or 
ſome other Thing that will not be injured by the fretting Brine that will be 
made) to haſten the Diſſolution of the Salt; upon the Quickneſs of which 
depends very much the Intenſity of the Cold that will enſue upon this Expe- 
riment. | 
That a conſiderable Degree of Cold is really produced by this Operation, is 
very evident: Firſt, To the Touch. Secondly, By this, that if you make the 
Experiment (as for this Reaſon I ſometimes chule to do) in a Glaſs Body, or 
za Tankard, you may obſerve, that whilſt the Solution of the Salt is making, 
the Outſide of the metalline Veſſel will, as high as the Mixture reaches 
within, be bedewed (if I may ſo ſpeak) with a Multitude of little Drops of 
Water; as it happens when Mixtures of S7cw and Salt, being put into Glaſ- 
ſes or other Veſſels, the aqueous Vapours that ſwim to and fro in the Air, 
and chance to glide along the Sides of the Veſſels, are by the Coldneſs there- 
of condenſed into Water. But, Thirdly, The beſt and ſureſt Way of finding 
out the Coldneſs of our Mixture, is by plunging into it a good ſeal'd Weather- 
glaſ furniſn'd with tinged Spirit of Wine. For, the Ball of this being put 
into our frigorifick Mixture, the crimſon Liquor will nimbly enough de- 
ſ:end much lower, than when it was kept either in the open Air, or in com- 


mon Water, of the ſame Temper with that wherein the Sal Armoniac was 


put to diſſolve. And if you remove the Glaſs out of our Mixture into com- 
mon Water, the tinged Spirit will re-aſcend; and this has alſo ſucceede.! 
Vor. II. . with 
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with me when I removed it into Water newly impregnated with Sal- 
„„ | 

This Cold in Summer and hot Weather will, ſoon decay and expire: But if 
the Quantity of the Salt and Vater be great, the Effect will be as well more 
laſting as more conſiderable, I have Reaſon too to ſuſpect, that there may be 
a conſiderable Diſparity, as to their Fitneſs to produce Cold, betwixt ſeveral 
Parcels of Salt that are without Scruple look'd upon as Sal Armoniac. I have 
alſo often found, that when the tinged Liquour ſubſided but ſlowly, or was at 
a Stand, by putting in from Time to Time two or three Spoonfuls of freſh 


Salt, and ſtirring the Water to quicken the Diſſolution, the Spirit of Wine 


would begin again to deſcend, if it were at a Stand or Riſing, or ſubſide 
much more ſwiftly that it did before. And if you would lengthen the Experi- 
ment, it may not be amiſs that Part of the Sal Armoniac be but groſly beaten, 
that it may be the longer in diffolving, and conſequently in cooling the Water. 
After this Manner a ſenſible, adventitious Cold has been made in the Spring, 
by a Pound of Sal Armoniac, at the utmoſt, to laſt about two or three Hours. 
Experiments in March 27, The tinged Spirit in the ſeal'd Feather-Glaſs, 
when firſt put into the Water, reſted 8 5 Inches: Being ſuffered to ſtay 
there a good while, and now and then ſtirr'd to and fro in the Water, it de- 


ſcended at length a little beneath 7+ Inches. Then the Sal Armoniac being 


put in, within about a Quarter of an Hour, or a little more; it deſcended to 
2 Inches; but before that Time, in half a Quarter of an Hour, it began 
manifeſtly to freeze the Vapours and Drops of Water on the Outſide of the 
Glaſs. And when the frigorifick Power was arrived at the Height, I ſeveral 


Times found that Water thinly placed on the Out-ſide, whilſt the Mixture 


within was nimbly ſtirr'd up and down, would freeze in a Quarter of a Mi- 
nute, by a Minute Watch. At about 4 of an Hour after the infrigidating 
Body was put in the Thermoſcope, that had been taken out a while before, and 


yet was riſen but to the loweſt freezing Mark, being again put in, the Li- 


quor fell an Inch beneath the Mark. And about 2; Hours from the firſt 
Solution of the Salt, I found the tinged Liquor to be in the midſt between the 
freezing Marks, whereof the one was at 5 3 Inches (at which Height, when 
the Tincture reſted, it would uſually be ſome, though but a ſmall, Frof 
abroad) and the other at 4+ Inches; which was the Height to which ſtrong 
and durable Froft had reduced the Liquor in the Winter. At three Hours 
after the Beginning of the Obſervation, I fdùnd not the crimſon Liquor higher 
than the upper freezing Mark newly mentioned; after which it continued to 
riſe very ſlowly for about an Hour longer ; beyond which Time I had not Oc- 
caſion to obſerve it. 5 
2. This frigorifick Mixture having been made in a Glaſs- Body (as they call 
it) with a large and flattiſh Bottom, a Quantity of Water, which I (purpoſe- 
ly) ſpilt upon the Table, was by the Operation of the Mixture within the 
Glaſs, made to freeze, and that ſtrongly enough, the Bottom of the Cucur— 
bite to the Table; that ſtagnant Liquor being turned into ſolid Ice, that con- 
tinued a conſiderable while unthaw'd away, and was in fome Places about the 
Thickneſs of a half Crown piece. . 
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3. At another Time in the ſame Spring, the Peather-Glaſs, which before it 
touched the common Water, ſtood at 8 3, having been left there a conſide- 
rable while, and once or twice agitated in the Water, the tinged Liquor ſunk 
but to 7}, or at fartheſt; to 7g then the frigorifick Liquor being put into the 
Water, with Circumſtances diſadvantagious enough, in (about) half a Quar- 
ter of an Hour the tinged Liquor fell beneath 3+, and the Thermoſcope being 
taken out, and then put in again, an Hour after the Water had been firſt in- 
frigidated, ſubſided beneath five Inches, and conſequently within + of an Inch 
"of a Mark of the ſtrongly freezing Weather. „ 

The grand Thing that is like to keep this Experiment from being generally 
uſeful, is the Dearneſs of Sal Armoniac. But to leſſen this Inconvenience, two 
Things may be offer d; Firſt, That Sal Armoniac might be made much 
cheaper, if inſtead of fetching it beyond Sea, our Country- men made it 
here at home. Secondly, That though an Armoniac Solution being boil'd up 
in Earthen Veſſels (for Glaſs ones are too chargeable) will, by piercing them, 
both loſe ſome of the more ſubtile Parts, and thereby ſomewhat impair the 
Texture of the reſt ; yet I was not deceived in expecting, that the dry Salt, 
remaining in the Pipkins, being re- diſſolved in a due Proportion of Water, 
would very conſiderably infrigidate it; as may farther appear by the follow- 
ing Experiment. 

4. March 29. The Thermoſcope in the Air was at 82 Inches; being put into 


— 


a ſomewhat large evaporating Glaſs, fill'd with Water, it fell after it ſtay d 


a pretty while, and had been agitated in the Liquor, to eight Inches: Then 
about half the Salt, or leſs, that had been uſed twice before, and felt much 
leſs cold than the Water, being put in and ſtirr'd about, the tinged Spirit 
ſubſided with a viſible Progreſs, till it had fallen manifeſtly beneath four In- 
ches; and then having cauſed ſome Water to be freſhly pump'd and brought 
in, though the newly-mentioned Solution were mix'd with it, yet it preſently 
made the Spirit of Wine manifeſtly to aſcend in the Inſtrument, much faſter 
than one would have expected. 

The Length of the Cylindrical Pipe of the ſeal'd Thermoſcope, wherewith 
theſe Obſervations were made, was ſixteen Inches; the Ball about the Bigneſs 
of a ſomewhat large Walnut, and the Cavity of the Pipe, by Gueſs, about 
an eighth or ninth Part of an Inch Diameter. 5 

To cool Drinks, with this Mixture, you may put them in thin Glaſſes, the 
thinner the better; which (their Orifices being ſtopp'd, and ſtill kept above 
the Mixture) may be moved to and fro in it, and then be immediately poured 
out to be drunk. By the Help hereof, Pieces of Cryſtal, or Bullets, for the 
cooling of the Mouth or Hands of thoſe Patients, to whom it may be allowed, 
may be potently cooled ; and other ſuch Refreſhments may be eaſily procured. 
In which, and many other Uſes, it will not be requiſite to 5 near ſo 
much as a whole Pound of Sal Armoniac at a Time. For, you may eaſily 
obſerve, by a ſeal'd Weather-Glaſs, that a, very few Ounces, well powder'd 


and nimbly diſſolv'd in about four Times the Weight of Water, will ſerve 
well enough for many Purpoſes, 


%. 
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Experiments 
about Freez- 
ing; by 8. 
Carolo Ri- 
naldini, n. 


72. p. 2169. 


( 164 ) 


LVI. 1. A little Water being left at the Top of the Mercury in the 7 orricel- 
han Experiment, and expoſed to the Air in froſty Weather, was in one Night 
congealed into Ice of a very good Conſiſtence. Afterwards, Rinaldini having 
compared this Ice with that which was produced in the open Air, found, that 
the Ice in the Cane was in Subſtance altogether like that of Hail; that is, an 
opake and whitiſh Body: Whereas that which was made in the Air was tranſ- 
parent like Cryſtal. Beſides, he obſerved that the Ice made in the Cane was 
heavier in Specie than that in the ambient Air, which he diſcover'd by putting 
it into a Fluid, which was in Specie lighter than Water, but heavier than Ice 
made in the open Air; whereby he found, that whereas the Ice made in the 


Cane ſunk, that in the Air floated therein. 


Dr. Li- 


ſter, n 167. 
B. 835. 


2. December 3, 1684. At Night J expos'd four Glaſs-Bottles in the open 
Air upon the Ground to freeze; viz, of the Red Natron-Water from Egypt ; 
of a ſtrong Solution of Nitrum Murarium in fair Water, of Sea-Water taken 
up at Scarborough, and more than half evaporated ; of the Sulphur Well at 
Knaſborongh, that 1 is of Natural Brine evaporated to the ſame Height with the 
Sea-Matler. 


The fourth in the Morning, the Solution of Nitrum Murarium was half of 
it Ice, but not any of the reſt. 


The ſixth in the Morning, the Bottle of Nitrum Murarium was moſt Ice; 6 
the Sulphur-F/ater had no Ice that I could perceive at all in it; the Natron 


had much Ice at the Bottom of the Bottle; and the Scarborough Sea-Water 


Fig. 21, 22. 


was not without Flakes of Ice. 


The Icicles of the Natron were prettily dares, as is repreſented in F 1g. 21, 
The Jcicles of the Sea-Water were alſo figured in oblong Squares, as in Fig. 


22. and were brittle and tranſparent, I ſet the drained Tcicles of Natron be- 


fore the Fire, which did readily enough melt and diſſolve into Water again; 


this Ice was both alike ſalt in Ice and in Vater, much like the Water, to 


the Taſte, out of which it was frozen. In like Manner having drained the 


Sea-Water Ice, and expos'd it before the Fire, theſe Icicles became ſoft and 


moiſt by Degrees, but at length rather evaporated than quite melted awa 


and having taken up a good thick Lump of commnn Ice, at leaſt an Dania 


Tiwes their Thickneſs and Bulk, this in a few Moments at the ſame Di- 


ſtance before the Fire, grew wetter and wetter, and diſſolved into Water; 
whereas the Salt Icicles, after three Quarters of an Hour lying before the Fire, 
did at length dry into a white Powder perfect Salt, the Moiſture totally eva- 
porating. Alſo the Sea Water Icicles taſted very ſalt, when firſt taken out of 


the Water. 


I repeated the ſame Experiment of expoſing to freeze the Bottles of Natural © 
Brine of Knaſborough Sulphur-Well, half evaporated, and Scarborough Sea-Water, 
the ſame as formerly, the ſeventh and eighth Inſtant at Night, and with the 
like Succeſs, viz. no Icicles in the Natural Brine; but the ſame large ones as 
above deſcribed I had in the Sea Mater, but not till after the ſecond Night's 
keen Freezing. 

Theſe ſalt Tricks continued onthawed in the Bottles, though. they were 
brought! into the Houle, and kept in a warm Room, long after all other Ice 


within. 
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Water, when perfectly frozen, appeared +. of an Inch above the Mark it” 57 


Height of ſix Inches, and ſet to freeze as before, Toſe ? s Of an Inch above 
the Mark. The Water made Uſe of in theſe Trials, was a Sort of rough 


got 3 of an Inch. 


4 " „ — ———— —— — — — —— ——ʃů * 


7265) 


within Doors was gone, viz. till the twelith luda at Night, when the Lei- 
cles alſo were diſſolved and vaniſh'd. 

From theſe Experiments we note, 1. That there may be Sall-Ice "EY Sea- 
Water frozen, which the Experiments of this S. of the laſt Year did not ſeem 
to favour. 

2. That there is as real Difference betwixt Natural Brine and Sea-Water, as 
there is betwixt the Salts themſelves which they yield, 

That the great floating Mountains of Ice in the Northern Seas (if up- 
on p ſtrict Trial they ſhall be found to be Salt, which ſnhould be further en— 
quired into) are not only the Effects of many Years Freezing, but allo much 
of their Magnitude may be owing to the natural Duration of that Sort of 
Ice. 

3. A Tube of 3 of an Inch Diameter, being fill'd with Water, to the 3 41 Des 


Natters 
Height of two Inches, and ſet to freeze 1 of a Mixture of Snow and Salt, the 2. 5 


ſtood at before freezing. . 435. 
Another Tube, of almoſt an Inch Diameter, velng fill'd with Water to the 


Pump- Mater; which, according to what Trials have been made with it, 
3 upon the Effuſion of Oi) of Tartar per Deliquium, immediately turn 
milky and turbid, And the Ice made of this Water, was a Sort of very rari- 
fied white Ice. 

The Tube of almoſt an Inch Diameter being fill'd to the Height of ſix In- 
ches (as before) with River-Water, which would readily mix with Oil of Tar- 
tar without the leaſt Precipitation, and ſet to freeze in a Mixture of Snow and 
Salt, it gained but þ of an Inch after 1 ie was frozen; whereas the Pump- Water 


Ir was obſervable, that when the Vater (in all theſe Experiments) began to 
freeze, a great many ſmall Bubbles continually roſe from the Bottom. 

A Tube being fill'd with Foiled Pump Mailer, to the Height of ſix Inches, 
and ſet to freeze as before, it roſe hardly to 8 ; of an Inch above the Mark, 
when as the ſame Water unboiled role to ;. 


EV II. In July, 1653. Ic was ſo furiouſly hot in Poland, that in the Regi- Exceſſive 
ment of Foot which was the King's Guard, marching moſt of them Bare-foot 44, 5 On 
upon Sands, more than 100 fell down altogether diſabled, whereof a Dozen Febre, . 19. 


died outright, without any other Sickneſs. - Pe 354. 


L:VIII. If the Action of the Sun be 1 as the als Gun of the Th "rocortic- 
Heat of the Weather, I ſee no Reaſon but that under the Pole, the Solſtitial f 985 
Day ought to be as hot as it is under the AÆAguinoctial, when the Sun comes Hautes, 
vertical, or over the Zenith ; for this Reaſon, that for all the 24 Hours of the 71; 
Day under the Pole, the Sun! s Beams are inclined to the Horizon, with an» 32-97% 
Angle of 231 Deg. and under the Æguinoctial, though he come vertical, 


yet he ſhines no more than 12 Hours, and is again 12 Hours abſent; and that 
for. 
* 


Fig. 23. 


( 166 ) 
for 3 Hours 8 Minutes of that 12 Hours he is not ſo much elevated as under 


the Pole; ſo that he is not 9 of the whole 24 higher than *tis there, and is 
15 Hours lower. Now the ſimple Action of the Sun is, as all other Impul- 


ſes or Stroaks, more or leſs forceable, according to the Sines of the Angle of 


Incidence, or to the Perpendicular let fall on the Plane; whence the vertical 
Ray (being that of the greateſt Heat) being put Radius, the Force of the Sun 
on the horizontal Surface of the Earth will be to that, as the Sines of the Suz's 


Altitude at any other Time. This being allow'd for true, it will then follow, 
that the Time of the Continuance of the Sun's ſhining being taken for a Baſis, 


and the Sines of the Sun's Altitudes erected thereon as Perpendiculars, and a 
Curve drawn through the Extremities of thoſe Perpendiculars, the Area com- 
prehended ſhall be proportionate to the Collection of the Heat of all the Beams 
of the Sun in that Space of Time. Hence it will follow, that under the Pole 
the Collection of all the Heat of a Tropical Day, is proportionate to a ReFan- 
gle of the Sine of 235 Gr. into 24 Hours, or the Circumference of a Cir- 
cle; that is, the Sine of 23+ Gr. being nearly + of Radius, as #, into 12 
Hours. Or the Polar Heat is equal to that of the dun continuing 12 Hours 
above the Horizon, at 53 Gr. Height, than which the Sun is not 3 Hours 
more elevated under the Equinoctial. Py 

But that this Matter may be the better underſtood, I have exemplified it by 
a Scheme, wherein the Area Z G H H, is equal to the Area of all the Sines 
of the Sun's Altitude under the Eguinoctial erected on the reſpective Hours, 
from Sun-riſe to the Zenith, and the Area & HH & is in the ſame Propor- 
tion to the Heat for the ſame ſix Hours under the Pole on the Tropical Day, 


and O HH9, is proportional to the collected Heat of twelve Hours, or half 


a Day, under the Pole; which Space © 7H Q, is viſibly greater than the 
other Area HZ G H, by as much as the Area HG Q is greater than the Area 
ZG© ; which, that it is ſo, is viſible to Sight, by the great Exceſs ; and fo 
much in Proportion does the Heat of the twenty four Hours Sun- bine under 


the Pole, exceed that of the twelve Hours under the /Zquino#ial : Whence, 


ceteris paribus, it is reaſonable to conclude, that were the Sun perpetually un- 
der the Tropick, the Pole would be at leaſt as warm, as it is now under the 
Line it ſelf. | 1 
But whereas the Nature of Heat is, to remain in the Subject after the Cauſe 
that heated is removed, and particularly in the Air, under the Æquinoctial; 
the 12 Hours Abſence of the Sun does very little ſtill the Motion impreſs'd 
by the paſt Action of his Rays wherein Heat conſiſts, before he ariſe again: 
But under the Pole, the long Abſence of the Sun for ſix Months, wherein the 
Extremity of Cold does obtain, has ſo chill'd the Air, that it is as it were fro- 
zen, and cannot, before the Sun has got far towards it, be any way ſenſible of 
its Preſence ; his Beams being obſtructed by the thick Clouds, and perpetual 
Foggs and Miſts, and by that Atmoſphere of Cold, as the late Honourable Mr. 
Boyle was pleaſed to term it, proceeding from the everlaſting Ice, which in 
immenſe Quantities does chill the neighbouring Air, and which the too ſoon 
Retreat of the Sun leaves unthawed, to encreaſe again during the long Winter 
that follows this ſhort Interval of Summer. 


But 
. 


= © OE 
TH But the differing Degrees of Heat and Cold in differing Places, depend in a 
1 great Meaſure upon the Accidents of the Neighbourhood of high Mountains, 
1 whoſe Height exceedingly chills the Air brought by the Winds over them; 
and of the Nature of the Soil, which variouſly retains the Heat, and particu- 
| larly the Sandy, which in Africa, Arabia, and generally where ſuch ſand 
[1 Deſarts are found, do make the Heat of the Summer incredible to thoſe that 
= * have not felt it. „ 5 55 
In Profecution of this Thought, I have ſolved this Problem generally, viz. 
To give the proportional Degree of Heat, or the Sum of all the Sines of the Sun's 
Altitude, while he is above the Horizon in any oblique Sphere, by reducing it 
to the finding of the Curve Surface of a Cylindrick Hoof; or of a given Part 
thereof. | is 25 
Now this Problem is not of that Difficulty as appears at firſt Sight; for 2. 24. 
let the Cylinder A B CD be cut obliquely, with the Ellipſe B K DI; and by the 
Center thereof H, deſcribe the Circle IK LM; I fay the Curve Surface 
IX LB, is equal to the Rectangle IK and B L, or of H K and 2 BL, or 
BC: And if there be ſuppoſed another Circle, as NO P 2, cutting the faid 
Ellipſe in the Points P, Q; draw Ps, QR, parallel to the Cylinder's Axe, 
till they meet with the aforeſaid Circle IK LM, in the Points R, S; and draw 
the Lines RTS, 2 P, biſected in T and V. I ſay again, That the Curve 
Surface RMS P, is equal to the Rectangle of B L, or MD, and RS, 
or of 2 BL, or AD, and & 7, or VP; and the Curve Surface Q VP D, is 
equal to RSx MD— the Arch RMS x SP, or the Arch MSx2$P: or, 
it is equal to the Surface R NS P, ſubtracting the Surface R MS 2 NP. 
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and from the Demonſtrations of Archimedes, de Sphera & Cylindro, Lib. 1. 


Prop. 30, 37, and 38; and Doctor Barrow's learned Lectures on that Book, 
Probl. ꝙ. and the Corollaries thereof. | 3 ! 


Now to reduce our Caſe of the Sum of all the Sines of the Sun's Altitude r: 


| 
So likewife the Curve Surface 2 BPO is equal to the Sum of the Surface ! 
=* RMS$SYDP, or RSX MD, and of the Surface RLS2O P, or the Arch \ 
q Lxe8P. N | 
F This is moſt eaſily demonſtrated from the Conſideration, That the Cylin- | 
I drick Surface IK LB is to the inſcribed Spherical Surface IX L E, either in | 
= the Whole, or in its analogous Parts, as the Tangent BL is to the Arch E I.; 


Fg. 25. 


in a given Declination and Latitude to the aforeſaid Problem, let us conſider 5 
the Analemma projected on the Plan of the Meridian; Z, the Zenith ; P, the i 
Pole; HH, the Horizon; @ &, the /Equinoftal ; & & vw, the two Tropicks ; 0 
S [, the Sine of the Meridian Altitude in ; and equal thereto, but perpen- 
dicular to the Tropick, erect S 1, and draw the Line T 1. interſecting the Ho- 


rixon in 7, and the Hour Circle of 6 in the Point 4, and 6, 4 ſhall be equal to- | 
6 R, or to the Sine of the Altitude at 6: And the like for any other Point n 
in the Tropic, erecting a Perpendicular thereat, terminated by the Line T7. 1 


Through the Point 4, draw the Line 45 7, parallel tothe Tropict, and re- 
preſenting a Circle equal thereto z then ſhall the Tropick 2 in Fig. 25. an- 


{wer to the Circle VO P 2, in Fig. 24. The Circle 4 5 7 ſhall anſwer to the: 
Circle IK LM, T i ſhall anſwer to the Elliptick Segment BKP; 6 N, \ 
ar. 6 4 ſhall anſwer [0 SE, and 51 to BI., and the Arch S T. to the Arch. | o 


i 


i) 


LS, being the Semidiurnal Ny in that Latitude and Declination; the Sine 
whereof, though not Fx ve ag in Fig. 25, muſt be conceived as analogous 
to the Line T S, or VP in Fig. 2 

The Relation between theſe Tug Figures being well underſtood, it will 
follow from what precedes, 'That the Sum of the Sines of the Meridian Al- 
titudes of the Sun in the two Tropicks (and the like for any two rm 
Parallels) being multiplied by the Sine of the Semidiurnal Arch, will giv 
an Area analogous to the Curve Surface RMS DP; and thereto a 


in Summer, or ſubtracting in Winter, the Product of the Length of the 


Semidiurnal Arch (taking according to Yan Ceulen's Numbers) into the 
Difference of the above-ſaid Sines of the Meridian Altitude ; the. Sum in 
one Caſe, and Difference in the other, ſhall be as the Aggregate of all the 
ines of the Sun's Altitude during his Appearance above the Horizon z and 
conſequently of all his Heat or Action on the Plane of the Horizon in the 
_ propoſed Day: And this may alſo be extended to the Parts of the ſame Day; 
for if the aforeſaid Sum of the Sines of ghe Meridian Altitudes be multi- 
plied by half the Sum of the Sines of the Sun's horary Diſtance from Noon, 
when the Times are before and after Noon; or by half their Difference, 
when both are on the ſame Side of the Meridian ; and thereto in Summer, 
and therefrom in Winter, be added or ſubtracted, the Product of half the 


Arch anſwerable to the propoſed Interval of Time, into the Difference of 
the Sines of Meridian Altitudes ; the Sum in one Caſe, and Difference in the 


other, ſhall be proportional to all the Action of the Sun during that Space of 
Time. 

I foreſee it will be objected, that I take the Radius of my Circle, on which 
I erect my Perpendiculars always the ſame, whereas the Parallels of Declina- 
tion are unequal ; but to this I anſwer, that our ſaid Circular Baſis ought not 
to be analogous to the Parallels, but to the Times of Revolution, which are 
equal in all of them. 


It may perhaps be uſeful to give an Example of the Computation of this 


Rule, which may ſeem difficult to ſome. Let the Solſtitial Heat, in & and 
vw, be required at London, Lat. 51, 32. 


2389—28' Co. Lat. Diff. Aſcen,—— 33 — 115 
23 — 30 Decl. © Arc. Semidi. Æſtiv. 123 11. 
51 Sinus = 0, 882674 Arc. Semidiur, Hyb. 56 —— 49. Six. „536923 
14——58 Sinus S0, 238257 Arc, Æſtiv. menſura. 2, 149955. 
Summa 1, 140031 Arc. * menſura. o, 99 1683. 


Diff. 0, 624417 


' Then 1, 140931 in o, 836923 T0, 62441) in 2, 149955=2, 29734. 
And 1,140931 in 0,836929—0,024417 in 0,991638==0,33895. 


So that 2, 29734 will be as the Tropical Summer's Day's Heat, and o, 33895 as 


the Aion of the Sun in the Day of the Winter Solſtice. 


After this Manner I computed the following Table, for every tenth D eg. of | 


Latitude to the AEquinoftial and Tropical Sun 3 E which an Eſtimate may be 
made of the intermediate Degrees. 


Lat. 


53 
wo 
3 


3 
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30 | 
| 40 | 15321 | 23048 | 6944 ED 
50 12835 22991 | 379880 | 

60 i0000 | 22773 | 1076 | 


70 | 6840 | 23543 | 000 


80 | 3473 | 24073 O00 
90 | 0000 25055 0 


From this Rule there follow ſeveral Corollaries worth Note: As, 1. That 4. D. wal. 

the AÆguinoctial Heat, when the Sun comes vertical, is as twice the Square cmf dl. 
of Radius; which may be propoſed as a Standard to compare with in all o- 4e 
ther Caſes. 2. That under the Ægquinoctial, the Heat is as the Sine of 3 
Sun's Declination. 3. That in the Frigid Zones, when the Sun ſets not, the 
Heat is as the Circumference of a Circle into the Sine of the Altitude at 6. 
And conſequently, that in the ſame Latitude theſe Aggregates of Warmth are 
as the-Sines of the Sun's Declinations 3 and in the ſame Declination of the 
Sun, they are as the Sines of the Latitudes ; and generally they are as the 
Sines of the Latitudes into the Sines of Declination. 4. That the Æquinoctial 
Day's Heat is every where as the Co-ſine of the Latitude, 5. In all Places 
where the Sun ſets, the Difference between the Summer and Winter Heats, 
when the Declinations are contrary, is equal to a Circle into the Sine of the 
Altitude at 6, in the Summer Parallel ; and conſequently thoſe Differences 
are as the Sines of Latitude into or multiplied by the Sines of Declination. 
6. From the Table I have added, it appears, that the Tropical Sun under the 
Aquinoctial has, of all others, the leaſt Force: And under the Pole it is great- 
er than any other Day's Heat whatſoever, being to that of the Æquinoctial, as 
5 to 4. $4 Bi . | 

From the Table and theſe Corollaries may a general Idea be conceived of the 
Sum of all the Actions of the Sun in the whole Year, and that Part of the 
Heat that ariſes ſimply from the Preſence of the Sun, be brought to a Geo- 
metrical Certainty : And if the like could be performed for Cold; which is 
ſomething” elſe than the bare Abſence of the Sun (as appears by many In- 
ſtances) we might hope to bring what relates to this Part of Meteorology to a 
perfect Theory. | 7 

LIX. 1. May 10, 1666. About five of the Clock in the Afternoon, the Thunder 
Thunder (which I had heard before at ſome Diſtance) coming nearer to us, %% eo, 
it began to rain; and ſoon after (the Rain withal increaſing) the Thunder t ; by De 


0 | lis, De 
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daueyn the Breaſt, but towards the Left - ſide of it, was a large Place, about 


three 


( 170) 
grew very loud and frequent, and with long rattling Claps (tho' not altoge- 
ther ſo great, as I have ſometimes heard :) And the Lightning with Flaſhes very 
bright (notwithſtanding the clear Day- light) and very frequent; when at the 
faſteſt, ſcarce a full Minute between one Flaſb and another; many Times not 


ſo much, but a ſecond Flaſh before the Thunder of the former was heard: 


The Thunder, for the moſt Part, began to- be heard. about eight or ten ſecond- 
Minutes aft er the Flaſh; as I obſerved for a great Part: of the Time by my 


Minute-wat ch; but once or twice J obſerved: it to: follow (in a Manner) 
immediately upon it, as it were, in the ſame Moment; and the Lightning ex- 
treme red and fiery; ſo that had it been by: Night as it was by Day, it would 
have been very terrible. And though I kept within Doors, yet I ſenſibly 


diſcover'd a ſtinking Sulphurous Smell. in- the Air; About ſeven of the Clock 
it ended, before which Time I had News brought me of a fad Accident up- 
on the Water at Medley, about a Mile, or ſomewhat more, diſtant from hence. 


Two Scholars of WVadbam-College, being alone in a Boat (without a Waterman) 
having newly thruſt off from Shore, at Medley, to come homewards, ſtand- 


ing near the Head of the Boat, were preſently, withia Stroak of Thunder or 


Lightning, both ſtruck off out of the Boat into the Water, the one of them 
| ſtuck dead, in whom, though: preſently» taken out of the Water (having 
been, by Relation, ſcarce a. Minute in it): there was nat diſcerned any Ap- 


pearance of Life, Senſe, or Mation: The other was ſtuck. faſt. in the Mud, 
with. his. Feet downwards, and his upper Parts above Water, like a Paſt, nat 


able to help himſelf out; but, beſides a preſent;Stanying or Numbneſs, had ; 


no other Hurt; but was far the preſent, ſo diſturbed: in his Senſes, as that he 


knew not how he came thene out of the Boat, nor could remember either 


Wundring or Ligbining that did effect it; and was: very feehle and faint up- 
on it: which (though preſently. put into a warm Bed) he: had not through- 


ly recovered by the next Night; and whether ſince he have or na, Iknow. 


noti | 5 


Orders in another Boat, about ten or twenty Yards from theſe (as by their 
Deſcription I eſtimate) felt a Diſturbance and Shaking in their Boat, and one 


of them had his. Chair ſtruck from under him, and thrown: upon him, but 


had no Hurt. Thoſe immediately made up to the others, and ſome (leaping 
into the Water to them) preſently. drew - them either into: the Boat or on 
Shore; yet none of them ſaw theſe: two fall into the Water (not looking that 
Way) but heard one of them cry out for Help preſently upon the Stroke, and 
ſmelt a very ſtrange ſtinking Smell in the Air, ſuch as is perceived upon the 


ſtriking of Flint together. 
He that was dead, was the next Morning brought to Town; and Dr. Wil- 
is, Dr. Millington, Dr. Lower, and my ſelf, with ſome others, went to 


view the Corps, where we found no Wound at all in the Skin, the Face and 


Neck ſwart and black, but not more than might be ordinary by the ſettling 
of the. Blood: On the: Right · ſide of the Neck was a little blackiſh Spot a- 


bout an Inch long, and about a Quarter of an Inch broad at the broadeſt, 


and was ds if it had been ard with a hot Iron; and, as I remember, one 
ſomewhat” bigger on the Left; ſide of the Neck below the Ear. Straight 


be” 


(171) 


three Quarters of a Foot in Length, and about two Inches ih Breadth, in ſome 


Places more, in ſome leſs, which was burnt and hard, like Leather burnt with 
the Fire, of a deep blackiſh red Colour, not much unlike the ſcorched Skin of 


a roaſted Pig : And on the Fore-part of the Left Shoulder ſuch another Spot, 


about as big as a Shilling; but that in the Neck was blacker, and ſeemed more 
ſear'd. From the Top of the Right Shoulder, ſloping downwards towards 
that Place in his Breaſt, was a narrow Line of the like ſcorched Skin; as if 


ſomewhat had come in there at the Neck, and run down to the Breaſt, and 


there ſpread broader. 
The Buttons of his Doublet were moſt of them off ; which ſome thought 


might have been torn off with the Blaſt, getting in at the Neck, and then 


burſting its Way out : For which the greateſt Preſumption was (to me} that, 
beſides four or five Buttons wanting towards the Bottom of the Breaſt, there 
were about half a Dozen together clear off, from the Bottom of the Collar 


downwards; and I do not remember, that the reſt of the Buttons did feem 


to be near worn out, but almoſt new. The Collar of his Doublet, juſt over 
the Fore-part of the Left Shoulder, was quite broken aſunder, Cloth and 


Stiffening, ſtraight downwards, as if cut or chop'd aſunder by a blunt Tool; 
only the inward Linen or Fuſtian-Lining of it was whole; by which, and 


by the View of the ragged Edges, it ſeemed manifeſt to me, that it was by a 
Stroak inwards from without, not outwards from within. 


_ His Hat was ſtrangely torn, not juſt on the Crown, but on the Side of the 


Hat, and on the Brim. On the Side of it was a great Hole, more than to put 
in one's Fiſt through it; ſome Part of it being quite ſtruck away, and from 


_ thence divers Gaſhes every way, as if torn, or cut with a dull Tool, and ſome 
of them of a good Length, almoſt quite to the Edges of the Brim. And be- 


ſides theſe, one or two Gaſhes more, which did not communicate with that 
Hole in the Side. This alſo I judged by a Stroak inwards ; not ſo much 


from the View of the Edges of thoſe Gaſhes (from which there was ſcarce any 


Judgment to be made either way) but becauſe the Lining was not torn, only 


rip'd off from the Edge of the Hat (where it was ſow'd on) on that Side, 


where the Hole was made. Yet his Hat not being found upon his Head, but 
at fome Diftance from him, it did not appear againſt what Part of the Head 


that Hole was made. ; 


The Night following, the three Doctors above-mentioned, and my felf, with 
ſome Chirurgeons (befides a Multitude of others) were preſent at the opening 
of the Head, to ſee if any Thing could be there diſcover'd ; but there ap- 
pear'd no Sign of Contuſion; the Brain full and in good Order; the Nerves 


Whole and ſound; the Veſſels of the Brain pretty full of Blood. But nothing 


was by any of them diſcern'd to be at all amiſs. Some of them thought, that 


they diſcern'd a ſmall Fiſſure or Crack in the S; and ſome who held it 


while it was ſawing off; ſaid, they felt it jarring in their Hands, and there 


ſeemed to the Eye ſomething like it; but it was ſo ſmall, as that, by Candle- 


light we could not agree it certainly ſo to be. 
Some of the Hair on the Right Temples was manifeſtly ſinged or burnt, 


and the lower Part of that Ear blacker than the Parts about it, but ſoft; and 


— 1 | ; it 
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it might be only the ſettling of the Blood. The upper Part of the Left 
Shoulder, and that Side of the Neck, were alſo ſomewhat blacker than the 
reſt of the Body; but whether it were by the Blow, which broke the Collar, 
and ſcorched the round red Spot thereupon, or only by ſettling of the Blood, I. 
cannot ſay; yet I think it might very well be, that both on the Head and on. 
this Side of the Neck, there might be a very great Blow, and a Contufion up- 
on it (and it ſeems to have been ſo, by the tearing of the Hat, and breaking; 
the Collar, if not alſo cracking of the Skull) and yet no Sign of ſuch Contuſion, 
becauſe dying ſo immediately, there was not Time for the Blood to gather tos. 
the Part, and ſtagnate there (which in Bruiſes is the Cauſe of Blackneſs) and 
it-was but as if ſuch a Blow had been given on a Body newly dead, which does 
not uſe to cauſe. ſuch a Symptom of a Bruiſe, after the Blood ceaſes to, cir- 
culate. ; e 
Having done with the Head, they opened the Breaſt, and found that Burn- 
ing to reach quite through the Skin, which was, in thoſe ſcorch'd Places,, hard 
and horny, and ſhrunk up, ſo as it was not ſo thick as the ſoft Skin about 
it: But no Appearance of any Thing deeper than the S; the Muſcles not 
at all diforder*d or diſcolour'd (perhaps upon the Reaſon that was but now. 
ſaid, of the Head, Neck. and Shoulder.) Having then taken off the Ster- 
num, the Lungs and Heart appear'd all well, and well colour'd without any 
„ | 175 5 
Is Hamp- 2. Jan. 24, 1663. One Mr, Brooks of Hampſhire, going from Wincheſter 
Ae. Nene, towards his Houſe near Andover, in very bad Weather, was himſelf ſlain by 
n. 11. P. 247. Lightning, and the Horſe he rode on, under him. For about a Mile from 
Wincheſter he was found with his Face beaten into the Ground, one Leg in the 
Stirrup, the other in the Horſes Mane, his Clothes all burnt off his Back, not a 
Piece as big as a Handkerchief left intire, and his Hair and all his Body ſinged; 
with the Force that ſtruck him down, his Noſe was beaten into-his Face, and 
his Chin into his Breaſt, where was a Wound cut almoſt as low as to his Nave]; 
The torn. Pieces of his Clothes were ſo ſcatter'd and conſumed, that not enough 
to fill the Crown of a Hat could be found. His Gloves were whole, but his 
Hands in them ſinged to the Bone. The Hip- bone and Shoulder of his Horſe 


burnt and bruiſed, and his Saddle torn. in little Pieces. This was what appeared 
to the Coroner”*s Inqueſt, ET ITS 
gls, 3. June 35, 1670. (being Sunday) After ſeveral leſs ſtrong Reports of Thun- 
mera; 5 der, the whole Town, and particularly the Congregation in St. Nicholas Church 
3 (when the Miniſter was Preaching) was ſtrangely ſurpriſed with a moſt ter- 
_*. rible- Flaſh of Lightning. and a fearful Thunder Clap, which lighted down 
through the leſſer Steeple upon the Body of the Church, and through the 
large round Hole in the upper Vault within the ſame, in the Shape (as ſome 
obſerv'd) of a black fiery Ball, directly upon the Altar, cauſing ſuch an 
| hjdeous Crack, Fire-flaſh, Smoak, and Damp there, as if many Fire-Balls 
had been thrawn.down thither from the ſaid Vault, and burſted all at once, be- 
* Conſternation among the People, and leaving an ill-/ulphurous 
uh Denind. E , | 


= 


Cog) 
'The Candle on the South-ſide of the Altar was put out by the Blow; the 
other remained burning. Two of the Chalices there were overthrown, and 
the Vine ſpilt, and the Wafers ſcatter'd about: But the empty Chalice ſtood 
firm. All three were ſomewhat ſmutted at the Foot, and one of them a little 
bent there, and in two Places pierced thro', as if it had been by Hail-ſhot : » 7, 
and the Wafer- boxes were likewiſe a little ſmutted towards the Bottom. The ; 
Church- Book was flung on the inner Paſſage : The Covers of the Altar were — 
ſinged in divers Parts, as by Powder, and ſomewhat burnt and ſmutted here | 
and there, as alſo torn in. ſome: Places. A ſtrong Piece of Wainſcot with a 
= * Picture upon it, behind the great Altar, was ſplit in two. Of the Cburch— 
1 Clock, in the Weſt-Ena, at the fame time, both the Braſs and Iron Wires of. 
the Whole and Quarter- hour Hammers were partly broken, and the reſt 
could not be found; and an oaken Poſt, fixt in the Wall for the Support of 
the Dial was half torn, and beneath the fame divers Bricks were ſtruck out of 
the two Head Pillars ſupporting the Steeple. On the Top of the Southern 
Steeple, an oaken Gutter and a ſtrong Beam and Supporter were ſhatter'd. 
One of the Miniſters, though ſitting near the Altar to the South, had no 
Hurt at all. Divers of the People ſeated round about the Altar, fell down 
to the Ground with the Fright. One Youth that ſtood next the ſaid Miniſter's 
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b Pew, not being able to recover his Senſes, was carried home. On the North 
E | Side of the Altar four Perſons fell down, and one of the oaken Scars being 
iplit under him that ſat thereon, that Perſon was much hurt by it, and more 
L than any other. Some that ſtood in or by the Belfrey, near the Clock, were 


lightly hurt here and there; and among them a Mariner, leaning on a lined 
oaken Seat there, had his right Arm bruiſed ;. and another Man, though 
but ſlightly. hurt, yet could not remember how he got home from 

Church. | ot: 01667 | | 

There iſſued forth a huge Damp like unto Smoak out of the Southern Stee- 
ple; but the Church-Carpenter, upon Search, met only with a preſent Noiſe: 
and thick Damp, which, tho? it frighted him at firſt into an Apprehenſion of 

Fire, yet getting to the Windows, and opening them, the Damp iſſued with 
great Violence; but there appear*d no Fire any where, ſave only a little in 
the ſhatter*d Parts of the Stezple, which was: ſoon quenched. . 

The Church-Dial was alſo ſmutted in ſundry Parts, ſoiling the gilt Figures, 
that they could ſcarce be diſcerned. The gilt Weather-Cocks upon both the 
Steeples were likewiſe ſmutted on the one Side of their Tails, without an 
other Mark. Nor could it be in the leaft diſcovered in either of the Steeples, 
which way the Claps entred, by all the Search that was made. 5 
It was obſerv'd afterwards, that among the eight Perſons that were hurt, 
one who ſtood in the Belfrey, had the upper back Part of his Cloth-Coat, as- 
alſo his Shirt and Skin ſomewhat torn; but the Lining of that Coat, which- 
was Red-Frieze, had no Hurt at all. | 
Another fitting betwixt the reſt, in a Pew under the Organs, and leaning. 
== on the Door, whilſt the Pew-lock (then cloſe to his Body) was ſo violent- 
> ly ftruck out, that it hung only by one Nail; had no Damage at all by 
bo. ic himſelf, nor any other that fate or ſtood by there, when the Stroalz. 

| ha ppen d 
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happen'd ; though they fell all to the Ground by the Fright, at the Inſtant 
when it was given. 4 | | £3.) 
And as for him that had his Arm bruifed, it was ſomewhat ſtrange that 
afterwards there was found a Hole paſſing his Coat, Waſt-coat and Shirt, on 
* the Fore-part of his Body, without in the leaſt hurting the Body; the Hole 
appearing juſt as ſhot through. His Waift-coat (being of a red Sarcenet) 
kept its Colour every where, but at the Place where the Arm was hurt: 
And the ſmall Silver-Edging was ſmutted ay gs where, and about the 
Neck too, where the Party wore a Cravat. One half of his Shoe was alſo 
torn off, the Soal being pierced as with Hail-fhot ; and a Piece of his Stock- 
ing's Foot on the fame Foot ſtruck away, near an Hand-breadth, without any 
other Hurt to either Foot or Leg, but that for ſome Days that Foot was be- 
numbed. _ : 5 0 JE 
Laſtly, One of them that ſat by the Altar, had- his Breeches and Leather- 
Drawers op both Sides pierced through as by Hail-ſhot, and Part of it plain- 
ly ſcorch'd and ſhrunk up, as by Fire: And divers of ſuch ſmall Holes in his 
Shirt too, yet without any Hurt in his Body, fave that he found ſome Pain 
in his Foot. One Side of his Shoe was alſo torn, and the Soal ſidewards 
pierced through, as *twere, with Hail-ſnot. 19 e 
ee 4. About the latter End of March and April, 1673. we had much and vi- 
Chr. Kirby, olent Thunder and Lightning, which had this unhappy Effect upon all the Par- 
Ces. b cels of Wheat and Rye, of the laſt Year's Growth, in our Granaries, that, 
_ tho? over-night they were dry, ſweet, and fit for ſhipping, the next Morn- 
ing they were become clammy and ſtinking 3 ſo that the Owners, if they 
would not loſe their Grain, were forced to cauſe it to be turned over two or 
three times a Day; and yet it required ſix Weeks, if not longer, before it 
was recovered. This is a Thing which often happens to Corn that harh not 
lain in the Granary a whole Year, or not ſweat throughly in the Straw be- 
fore it be thraſh*d out. 5 | 9 985 
At Portſ. 5. Ocfob. 23, 1685. On Board the Royal James, a Flaſh of Lightning and 
een, '2,. Tbunder together took the Maſt, which was put into her for careening, 
p. 1212. being a made Maſt, and bound with Iron Hoops from one End to the o- 
ther, and ſhiver'd it down to the Deck, breaking one of the Iron Hoops 
in the Body of the Maſt, ſo that Splinters are forc'd out of the Middle of 
the Maſt a Foot and half long (and a Ball of Fire was ſeen to run to and fro 
on the Deck) inſomuch that the Maſt is wholly unſerviceable, and muſt be 
taken our. | | my : 
On Board the Coronation, notwithſtanding the Ship's Head was to Wind- 
ward, a great Ball of Fire came into the Gun-room Ports, and threw a Boy 
| out of one of the Ports, and he was drowned ; and ſeveral Work-men bein 
ll | on Board, as Carpenters, Joyners, and Seamen were ſtruck down and made 
ſenſeleſs for ſome time; and the Ball of Fire ran up and ſtruck on the Star- 
board - ſide of the Wardrobe, and left a Place ſcorched round upon the Side, 
R and between the two Ring- bolts, as if it had been a Shot, and beat the 
| - Wainſcot over to the Side, all ſcorcht as if with Fire; and run up againſt the 
| 
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Doors and Hinges, away, and run into ſeveral Balls of Fire on the Deck. 
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amongſt the Men; and ſome Part of it broke in at the Windows of the 


- Round-houſe,. and ſhiver'd off a great deal of the Wainſcot, and broke the 


Glaſſes: of the Perſpeive-Glaſs, and made a Holz through a Letter that lay in 
the Window eight double, the Circumfterence of a Musket-Bullet, and no 
more; it alſo ſnivered the Timber that holds:the Enſign-Staff on the Poop. 

6. March 20, 169. About eight at Night there aroſe a very violent Guſt .4: oundte ; 
of Wind at South-weſt, which laſted an Hour and an half, during which time W. k. 
it rain'd very faſt. A Quarter of an Hour, or thereabout, after Nine, fell 
+ mighty Storm of Hail intermixt with Rain, which lay very white, and 
ſome Depth: on the Ground, and to me appeared to have Snow mixed with it. 
During that Storm happen'd two Flaſhes: of Lightning, very violent and 
ſtrange; it was extraordinary blue, and of a ſulphurous Smell; it ſeemed to 
ſtand ſtill in the Houſe! ſome conſiderable time, and was ſo great, that a Gen · 
tleman, who ſate below Stairs, thought that the Houſe had been on Fire a- 
bove, and that the Flames rolled down Stairs. The Clap of Thunder, which 
immediately followed, ſeemed to all like the ſudden Diſcharge of five or ſix 
Field- pieces; not with that rolling deep Noiſe. Thunder uſually carries along 
with it. The ſecond Flaſh and Clap followed within a few Minutes of the firſt, 
but not with that Violence as the former: Which Flaſh: fired the Steeple, I 
cannot ſay, but a Piece of Wood to which the Lead of the Windows was nail 
ed, was. ſet on Fire, and kindled very faſt, and might have done a great deal 
of Miſchief, had not the Earlineſs of the Night and timely Help prevented 
it. This Storm ſeemed to run in a direct Courſe; for ſeveral of our Side 
Tons perceived. little of it; and J believe it broke chiefly. over us. At Ket- 
tering one of their Bells, as ſome ſay, received ſome Damage, and the Wires 
of the Chimes were twiſted: one with another. The Wind was very bluſtering 
all the Night after: | : : „ 
F. Aug. 13, 1693. About three a Clock in the Morning it began to thunder 0« g. 
and lighten, and rain; about four a Clock came a Clap of Thunder and Light- _— 
ning all at the ſame Moment of Time, that! was ſo ſmart and violent, that. IEC & 
thought. the Ship had been ſplit in pieces; an Alarm went preſently through 8 
the Ship, of Fire, Fire, the dreadfulleſt Word that can happen on Board, ande. 
put us all into Confuſion... But it happen'd to rain briskly about that time, 
and ſo with the Help of our Buckets, the Fire, which was occaſioned by the 
Balls of Lightning that came between Decks, was ſoon put out. In the Gang- 
ay was one Man knock*d down, and lay ſometime: before he recovered him- 
ſelf; a ſecond near him was blown almoſt the Length of the Quarter-deck ; 

a third was burnt all down his Back with the. Zightning, in his Hammock. 
Our Main Top-Gallant. Majt was ſplit in pieces, our Top-Maſt not touched; our 
Main-Muſt ſplit from the Top down to the very Deck. 3 

8. July 24, 1696. We had an extraordinary pleaſant Forenoon, with con- v-. Aber- 

tinual Sun-ſhine, till about half an Hour after three in the Afternoon, when! 


Scoel 111d 3 


we had ſome Rain, after which happened two Claps: of Thunder, though not h.. » 222. 
very great, and then a great Shower of Hail, in which time happen'd athird ” > 
Clap, Which made all our Loſs. We. were ſixteen in Number, none of- us 
happening to be out or abſent at the. Time. The-molt Part of them were ſtand- 


ing 


ing about me in the School, hard by my Chamber. door; the two foreſaid 
Claps of Thunder. being over, we thinking nothing of them; and now there 
being a great Shower of Hail, on a ſudden there happen'd ſuch a Haſb of Light- 
King, which I ſaw, and, as I thought, fill'd the whole Houſe ; but of the Clap 
I minded nothing, but only I think that J heard, as it were, ſome ſharp Clink 
or Sound; but our Neighbours in the Town, ſuch as the Miniſter and his 
Wife, told, they never heard a Jouder : But however, I think all our Loſs 
was by the Fire, which was over in an Inſtant, and after which we had Dark- 
neſs in the School, by reaſon of the Smoak, with a moſt violent ſulphurous 
Smell, and the burning of ſome Leaves of Books. There are five Breaches 
in the Walls, one in the Roof, exactly in Shape like a Cannon-ball; another 
under the Chimney, a third came thro' the back Wall, and quite thro' the 
other Wall oppoſite to it; and the Chimney was ſplit in pieces, and ſome that 
came to the School-Door, and made a Breach there, rending the Stones in 
pieces, and carrying them out. There were four kill'd, and many of the reſt 
Ca, having their Legs or Arms ruined 5 but are all, I thank God, recove- 
red. And as for my ſelf, I never was in greater Danger; for there was one 
Kkill'd before me, another at my Left-hand, and not half a Foot from me 
there was a Breach made in the middle Wall of my Chamber; and yer, I 
thank God, I received no Hurt, only I was bled in the Mouth, but how, I 
Cannot tell. As to the Childrens Bodies that were kilPd, I found none of their 
Bones broken; my Brother had a Cut in his Head; and all of them, where 
they received the Strokes, had their Clothes cut, as if it had been eat out with 
Rats. They all received their Strokes on their vital Parts, and about their 
Shoulders, which were in Colour of a browniſh-black. All the Children that 
were killed, were in different Places, and, as it were, pick'd out. 35 
Ar Smyrm, g, Nov. 26, 1696. A ſad and aſtoniſhing Accident happened to the Trum- 
Daworigze bull Galley by. Lightning and Thunder. For as we lay at Anchor at Smyrna, 
n.235- P* about one of the Clock in the Morning, ſhe was ſtaved in ſeveral Places; the 
Fr” Bulk-bead of her Round-houſe was ſtaved all to pieces into the Captain's Cab- 
bin, and hurt his Shoulder; her Mizzen-Maſt was ſtaved all to pieces, and the 
Spindle in the Head of the Maſt was melted at both Ends with the Lightning ; 
the Main-Top Sail-Yard was laſhed in the Top, yet notwithſtanding the Yard 
was thrown out, and ſtuck in our Awning right an End. The Quarter- 

Maſter (one John Page) was on the Deck by the Mizzen-Maſt, and one 
Jobn Allen, who were both ſtruck down flat thereon with the Lightning, 
Page had one Side of him ſtupified for three Days, but, under God, I reco- 

vered him in ſix Days; Allen was very well the next Day, when his Fright 
was over. The Lightning did ſtrike the Plank for ſix Foot off of the Outſide of 

+ the Galley all to pieces, and the Timber was like a Bruſh 3 and three Planks 
of the Cieling were ſtarted, whereof two Foot and ſeven Inches was ſtaved 
out from the reſt, within ten Inches of my Head. My Velvet Cap was hang- 
ing on a Nail in the ſame Piece of Cieling, the Inſide whereof, next unto the 
Lighining, had not one Stitch amiſs, but the Outſide had all the Seams burſt to 
pieces. A great weighty Nail was ſtarted out of the ſaid Cieling, and fell 
over my Head, and lay upon my Villow, and I thought my Head with the 
- | | Lightning 


Eo} 
Ligbtning had been in a Flaſh of Fire. Whilſt I could but juſt ſhut my Eyes 
and open them again, the Lightning went down into the Hold, and ran out like 
a Train of Wild: fire, and burſt out through the Galley's Side, and rent ten or 
eleven Foot of the outſide Plank off, within a Foot of the Water's Edge. 
Some of the Lightning ſnot up between the Timbers and the Cieling into the 
Gun-Room, and ſtaved a Beam, and ſet three or four Bundles of armed Match 
all on Fire. The Gunner, George Hardy, was lying in his Cabbin at the ſame 
I time, and the Lightning bliſtred one of his Feet, and ſing'd his Hair off his 
4 Head. The Maſter's Cabbin was between the Gunner's and mine, but had 
no . 1 TON LP 
10. Fuly 27, 1691. In Everdon Field, near Daventry in Nortbamptonſbire, In Nort- | 
divers were at Work reaping Corn. The Morning was fair and clear; but 11%"; 
before Noon there came a violent Storm of Thunder and Lightning and Rain; Pi. Wallis 
which cauſed the Reapers, about twenty in all, to retreat for Shelter to Oe 8 
Quickſet Hedge, with a Ditch by the Side of jt. Of theſe Perſons four were 
kill'd, : viz. Simon Marriot, Robert Marriot, Richard Wells, and Thomas Bur- 
roughs ; and eight others dangerouſly hurt: of the reſt ſeveral were {truck dqyyn, 
but not much hurt. e : VV 
Upon the firſt Tidings of this Accident, Mr. Edwards (the Miniſter of 
Badby) repaired to the Place; where Robert Marriot lay on his Back out of 
the Ditch, having ſtruggled (as was ſaid by the By- ſtanders) after the Stroke. 
Mr. Edwards ſays, he law no Marks or Sign of Hurt on the Body: But the 
| Woman who laid him out, and the reſt, ſay, there was a Hole about the Big- 
neſs of a Gooſe- ſhot. in the Pit of his Stomach, and many more about his Legs. 
There was in the Hedge a Pollard- Aſh, : under which ſat Simon Marriot and 
Richard Wells; but Thomas Burroughs fat at the Diſtance of two or three Yards 
from thence. In this Tree were cut or raſed four (or more) Grooves or Fur- 
rows, from the Top to near the Bottom, deeper than the Bark, and about 
an Inch broad, each of them, on that Side of the Pree on which the 
Men fat ; but no Damage appeared on the Tree elſewhere, there being a 
Knot on the oppoſite Side, which is ſuppoſed to have diverted the Stream of 
the. fiery Matter. The green Thorn were ſcorched, and the Place ſmelt rank 
of Sulpbur. FOOT He | . | It 
Simon Marriot had the Crown of his Hat cut into the Shape of a bearded 
* Arrow, and at the Band-place cut ſmooth, almoſt round about from the 
Brim. His Clothes on one Shoulder cut jaggedly to the Skin, where was a 
Scar about four Inches in length, of a long oval Figure, the tranſverſe Dia- 
meter whereof was deepeſt, of a darkiſh red Colour, as hard $5 Horn all 6- 
ver. He had Snuff on his Hand, as if juſt ready to take it. 7 
Richard Wells had a little Dog on his Lap, or between his Legs, dead. 
His Hand upon the Dog's Head, his Eyes open, and with Bread and Cheeſe 
(or one of them) in his Hand, as if going to give the Dog a Bit. His Shoul- 


5 der (as his Relations ſay) was ſtruck down, and in a manner ſevered from his 

Body. 8 3 8 2 
Xz - Thomas Burroughs ſat as looking up to the Heavens, his Head turning to- 
Bo ward one Side, as viewing the Clouds ; his Eyes open. He had in his Pocket 
4 Vol, II. "a a Copper 
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4 Copper Tobacco-Box, which had one little round Hole ſtruck quite*thro? 
it; and a little of the Metal on one Side ſeemed to have run. By theſe Po- 


lures it is evident they died in a Moment. 


Mr. Edwards adds, that he took Simon Marriot's Hat, and ſome of his 
Clothes, and held them againſt the Light, and they appeared full of Holes, 


as a Skimmer or Cullender. But (at which he wondred moſt) the Woman 


who laid them out, told him, their Buttocks which ſat upon the Ground were. 
pitifully mangled, and their Privy-Members rent and torn to pieces; and 


more eſpecially thoſe of Thomas Burroughs, as if ſmall Bars of red hot Iron 
had been thruſt up into them in many Places. 


, 


The Hair of their Heads was burnt very much. Some had no Harm that 


were hard by: But others were wounded at a Diſtance, and their Wounds 


were cured with more Difficulty than ordinary Burns. 


It was (before the Storm) à pretty ſtill Day. But before each Thunder 
Clap, was heard a great whirling Noiſe in the Trees, like Wind. The Ligbt- 


ning was obſerved by Perſons at a Diſtance, all falling perpendicularly upon 
them. Thoſe who recovered, had their Clothes full of Holes, as if they 


had been ſhot through. Not a Drop of Blood appeared upon any of them. 


Their Hurts were like dry, ſcorched, ſcarred, or healed Wounds. 


Simon Marriot and Robert Marriot were ſtruck back ; the other two, ſup- 


ported,” as is ſuppoſed; by the Hedge at their Back, continned in the Poſture 
| wherein they were kill'd, three or four Hours after, when Mr. Richard But- 
ler of Preſton ſaw them. Eon non bn tc0-eritt of | 


Several of thoſe who were hurt, were taken up for dead, but ſoon came to 


themſelves without any Application : But ſome of them were fain tobe car- 
ried home. e | | 4 7 M7 
which turned to Sores, and had Cores come out of them. 

Mary Bird (a Woman with Child) had, all over her Body near an hundred 
Maunde, ſome as large as a Man's Hand, on each Arm one, and one on each 


- Willian Groprys Wife had four little Holes im her Knee, like Shot: holes; 


Side of her Belly. Out of moſt of her Wounds came Cores, ſome bigger, 


ſome leſs 3 the biggeſt were bigger than a Walnut, dry and black like Lea- 


ther. She had two Sores on the Soles of her Feet, but her Shoes and Stock- 
ings not touched. She fate next to thoſe that were kilPd. She was taken 
out of the Ditch for dead, and was ſuppos'd to be kill'd. She was ſenſible of 


rhe Stroke, and ſenſible that her Huſband look'd pale, and then ſwooned 
away. She and her Huſband were both blooded, ſhe within an Hour after, 


and her Hufßand eight Hours after; and they bled freely. Their Legs 
were mightily ſwell'd before they were carried out of the Field. The Wo- 


man was very ſore, and full of Pain, ſo that ſhe could hardly bear any 


Clothes to touch her. She was three Weeks ill before ſhe could riſe, and 
continued ill about a Quarter of a Lear. No Medicines uſed for Burns did 


any good, but occaſioned great Torment to her. The firſt that they per- 
ceived to do good to her was Oil of St. Johbn's-Wort, and after the Cores 


were come out, the Black-Sakve. She went out her full Time: The Child i 


had no Marks or Blemiſh at all upon this Occaſion, and is yet living. About 
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that Time of the Year ſhe hath been blooded ever ſince. She finds a great 
Tingling, and hath little Pimples like Stinging of Nettles, and cannot be 
well until ſhe hath been blooded, | 
The Wounds of all thoſe that were hurt, were like thoſe of this Woman, 
but lighter 3 and ſome of them had no Cores come out of them. 
This is the beſt Account I can give you out of the broken Remarks which 
I had in Writing from Mr. Edwards and Mr. Butler, the two Gentlemen a- 
bove mentioned. "9 area bit 9 oe bor rn. 

11. Dec. 22, 1698. Jeremiah Skelton at Warley, in the Vicarage of Halli- I. vor 
fax in Yor&ſhire, obſerving a Storm coming upon him, ſtepp'd aſide for Shel- by Ms Rat 
ter within a Barn-Door, and while there, was {truck with a dreadful Haſb of Thorendy, 

Fire: A young Woman that lived with her Father, in the Houſe that ng 8 
ed to this Farm, being ſadly affrighted with the Thunder and Lightning (for 
Part of the ſulphurous Matter came down the Chimney, and filled the Houſe 
with a ſtrong Scent, like that of Gun- powder after firing) ſhe leaves the 
75 Houſe, and not feeing the young Man about the Barn, goes with Speed, and 
vg tells the Family he was related; to, that ſhe fear'd he was ſlain. They 
22 came to the Barn, and found it even ſo: A fad SpeCtacle ! the young 

Man caſt down, and many Stones about him; he was laid upon his Face, 

wholly naked, fave a ſmall Part of his Shirt about his Neck, and a very 

little of a Stocking upon one Foot, and ſo much of a Coat-Sleeve as co- 

vered the Wriſt of one Arm; his Clogs driven from his Feet, one not to be 

found, and the other cloven ; his Hat not to be found after Search, and 
the reſt of his Garments torn into ſmall Shreds, and caft at conſiderable Di- 

ſtances-one Bit from another; the Hair of his Head and Beard ſinged, as 
though it had been with a Candle, and a little Hole below his left Eye, 

which they ſuppoſed might be made with the Fall upon a Stone; for 

there was a great Breach made upon the Barn, the Door-tops, both of 

_—_ broken, and the Wall above them fallen, with the Slate and Water- 

Tables. 38 2; 1s 

12. April 23, 1700. We had (at Leeds in Yorkſbire) a pretty ſevere Storm h York- | 

of Thunder and Lightning ; one Clap particularly was very loud, and ſeem'd hh . R. 

to me to be very low and near us. It fell upon a Cottage, and broke down 2% 

Patt of the Chamber Chimney, and thence made its Way through a Chink 577. 

or Nick in the Floor to the lower Room, whereby the Flame thus con- 
tracted was either more intenſely hot, or at leaſt directed more immediately 

to a Shelf, where it melted ſeveral Holes in two Pewter Diſhes ; it melt- 

ed alſo, and run into little Lumps, ſeveral Places in a Pewter Candleftick, 

and of a Braſs Mortar, yet burnt not ſome Bits of Fringe, and other com- 

buſtible Matters within it; it burnt alſo fome Holes in a Tin Veſſel, and 

ſmutted a white Stone Plate it ſtood upon, as if it had been with Lamp- 

Black, and filled the Room with ſuch a Bituminous Smell (like fired Gun- 

powder) as almoſt ſtifled the poor Woman, who was all alone in the Houſe : 
But upon opening the Door, ſhe received no farther Damage. I bought the 
Candleſticks, to preferve as a Memorial of fo uncommon an Accident. 


wwe 
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'] have enquired of one in that Neighbourhood, concerning a more fatal 
Accident, of which the Pariſp-Regiſter has this Note. Sept. 2, 1672. was 
buried Thomas, the Son of James Lambert, Junior, deceaſed, of Holbeck, lain, 
the Day before, being the Lord*s-Day, by a Thunderbolt. His Skin, as I am 
informed, was perfectly burnt black, and was ſhrunk up hard like Parch-, 
ment, or Leather burnt with Fire, There were other Children in Company, 
who were alſo caſt down by the Storm, amongſt whom the Party I ſpoke to 
had a Brother and Siſter ; he had a Pair of new Stockings burnt off his Legs, 
and himſelf was ſo ſcorched, that he never recovered his natural Complexi- 
on: She having a Waiſt-coat claſp'd before (as the Faſhion then was) was 
ſo burnt betwixt her Breaſts, that the Scars thereof remain to this Day : 
Another had the ſtiffned Neck of his Doublet ſtruck off. PLING: 

But all recovered except Lamber!'s Boy, who was found with his Face 
upwards, whereas all the reſt had theirs to the Earth: Which reminds me 
of our Coal-Miners Practice, who, when any ſwoon away by their ſulphu- 
rous Damps, dig a Hole in the Earth, and lay them on their Bellies, with their 
Mouths: in it, which, if it prove not an abſolute Suffocation, recovers. 
them. e 115 5 


The Directi- 


lags LX. 1. Mr. Haward, who has been Maſter of ſeveral Ships, and is a Man 
Compales Of good Credit, tells me, That in a Voyage to Barbadoes, in Company of 
Saget another Ship, commanded by one Grofton of New-England, they were, in the 
24 Light. Latitude, as I remember, of Bermudas, fuddenly alarmed with a terrible Ci 
n. 129. p. of Thunder, which broke this Grofton's Fore-maſt, tore his Sails, and did 
Mb fome Damage to his Rigging: But by that Time the Noife, together with the 
Danger of this frightful Accident was paſt, Mr. Haward, to whom this Thun- 
der had been more favourable, was however no leſs ſurprized, to ſee his Com- 
panion's Ship ſteer directly homeward again. When they were almoſt out 
of Call, he tack*d and ſtood after them, and found, That Mr. Grofton did 
indeed ſteer by the right Point of his Compaſs, but that the Card was turn'd 
round, the North and South Points having changed Poſitions ; and though 
with his Finger he brought the Flower de Lys to point directly North, it 
would immediately, as ſoon as at Liberty, return to this new unuſual Poſture, 
and upon Examination, he found every Compaſt in the Ship of the ſame Hu- 
mour : Which ſtrange and ſudden Accident he could impute to nothing elfe 
but to the Operation of the Lightning and Thunder newly mentioned. He 
adds, that he lent Groflon one of his Compaſſes to finiſh the Voyage, and with- 
al, that thoſe Thunder-ſtrucken ones did never, to his Knowledge, recover their 
right Poſitions again. WE Hee Wade: . IETION e 
2. July 24, 168 1. The Ship called the Albemarle, whereof Mr. Edward 
Lad was then Maſter, being a hundred Leagues from Cape Cod, in Lat. 488, 
27 Hir R. S. about 3 h. p. n. met with a Thunder-ſtorm; the Lightning burnt the Main- 
% P Top-Sail, ſplit the Main- Cap in pieces, rent the Maſt all along: there was 
in ſpecial one dreadful Clap of Thunder, in Report bigger than that of a 
is Gun, at which all the Ship's Company were amazed; then did there 
fall ſomething from the Clouds upon the Stern of the Boat, which broke into 
= many 
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many ſmall Parts, ſplit one of the Pumps, the other Pump much hurt 
alſo; it was a bituminous Matter, ſinelling much like fired Gun-powder : It 
continued burning in the Stern of the Boat ; they did with Sticks diſſipate 
it, and poured much Water on ir, and yet they were not able by all that 
3 do, to extinguiſh it until ſuch Time as all the Matter was con- 
ſum' d. | | 

| When Night came, obſerving the Stars, they perceived that their Com- 
paſſes were changed; as for the Compaſſes in the Bittakle, the North- Point was 
turned clear South, There were two other Compaſſes unhung in the Locker 
in the Cabbin, in one of which the North Point ſtood South, like that in the 
Bittakle ; as for the other, the North Point ſtood Weſt; ſo that they failed a 


.Y thouſand Leagues by a Needle, whoſe Polarity was quite chang*d, As for the 
1 Compaſs wherein the Lighting had made the Needle to point Weſtward, ſince it 
. was brought to New- England, the Glaſs being broken, it has, by means of 


the Air's coming to it, wholly loſt its Virtue. 
Mr. Edward Randolph (who has been four times employed to New-England, 
Y in his Majeſty's Service) being enjoined by Mr. Flamſteed to make Enquiry into 
A this Matter, at his Return to Boſton in Dec. 1683. ſpoke with Mr. Lad him- 
3 ſelf. He affirmed the ſame Thing, and dictated to him an Account ſuitable 
to what you have. But that which you have was in the Hands of Mr. 
Maiher, a Miniſter, to whom Mr. Lad had alſo preſented one of the Com- 
| paſſes, as he had done the other to an Engliſh Merchant in Amſterdam, . who 
gave it to the State-houſe. | 


LXI. 1. About Chriſtmas 1693. at Harlech in Merionydbhire, ſixteen Ricks .4 ricy Ex- 
of Hay, and two Barns, whereof one was full of Corn, the other of Hay, Hue, %, 
were ſet on Fire by a kindled Exhalation, which was often ſeen to come from V.. Maurice 


the Sea, and laſted at leaſt a Fortnight or three Weeks; and it annoyed che Jenes, n. 


208. p. 49. 
L Country, as well by poyſoning their Graſs, as firing the Hay, for the Space of a IT 
4 Mile, or thereabouts. Such as have ſeen the Fire, ſay it was a blue weak 
. Flame, eaſily extinguiſhed, and that it did not the leaſt Harm to any of the 


Men, who interpoſed their Endeavours to fave the Hay, tho* they ventured 
(perceiving it different from common Fire) not only cloſe to it, but ſome- 
times into it. All the Damage ſuſtained happend conſtantly in the Night. 
Dec. 24. Richard Griffith of Lechwedb-du, Humphrey Otven of Garreg-wenn, and 
Richard Davydb of Erw-wenn, each of them loſt a Rick of Hay. 27. That 
Night was burnt one Rick of Hay of John Philips of Ynyſlanvibangel y Tralthau,, 
two Ricks of Hay of Griffith Fohn Owen of Cefu-Trevorbach, and Katharine 
Williams, Widow of Cefn Trefor fuawr, loſt two Ricks. 29. That Night 
Francis Evans of Glaſs-uryu had one Rick burnt. Richard Davydb of Erw- 
wenn, had a Barn full of Hay of three Bays of Buildings, burnt down to 
the Ground. 
There are three ſmall Tenements in the ſame Neighbourhood: (call'd Tyd- 
hin Sion Wyn) whereof the Graſs is ſo infected, that it abſolutely kills all man- 
ner of Cattle that feed upon it. The Graſs has been infectious theſe three Years, 
but not throughly fatal till this laſt. hs 


2, An: 


(182) 
83 t. Pe. 2. An intelligent ſober Perſon that lives near Harlech, affures me, that the 
2:23 Fire ſtill Aug. 1694.] continues there; that it is obſerved to come from a 
Place call'd Morva byckan in Caernarvonſhire, about eight or nine Miles off 
{over Part of the Sea.] That Cattle of all forts, as Sheep, Goats, Hogs, 
Cows, and Horſes, ſtill die apace; and that for certain any great Noiſe, as 
Winding of Horns, Drums, Sc. does repel-it from any Houſe or Barn, or 
Stacks of Hay; upon Account of which Remedy they have had few or no 
Loſſes fince Chriſtmas : That it happened, during this Summer, at leaſt one 
Night in a Week, and that commonly either Saturday or Sunday; but that 


now of late it appears ſomething oftner. The Place from whence it proceeds 
is both andy and marſhy. | | 


Fairy Circles LXII. I have often been puzzled to give an Account of thoſe Phenomena, 
5 n_ 117. Which are commonly called Fairy-Cirdes. I have ſeen many of them, and 
b. 39+ thoſe of two ſorts; one ſort Bare, of ſeven or eight Yards Diameter, mak! 
a round Path fomething more than a Foot broad, with green Graſs in the Mid- 
dle; the others like them, but of ſeveral Bigneſſes, and encom with 
a Circumference of Graſs, about the ſame Breadth, much freſber and greener 
than that in the Middle. But my worthy Friend Mr. Walker, gave me full 
Satisfaction from his own Experience, It was his Chance one Day to walk 
out among ſome Mowing Graſs (in which he had been but a little while be- 
fore) after a great Storm of Thunder and Lightning, which teemed by the 
Noiſe and Flaſhes to have been very near him: He prefently obſerved a round 
Circle, of about four or five Yards Diameter, the Rim whereof was about 
a Foot broad, newly burnt bare, as the Colour and Brittleneſs of the Graſs 
Roots did plainly teftify. He knew not what to afcribe it unto but the 
Lightning, which, beſides the odd Capricio's, remarkable in that Fire in par- 
ticular, might, without any Wonder, like all other Fires, move round, and 
burn more in the Extremities than the Middle. After the Graſs was mowed, 
the next Vear it came up more freſh and green in the Places burnt, than in the 
Middle, and at Mowing-time was much taller and ranker. 


Tie Cauſe of LXIII. 1. There are two forts of Inſtances (that often occur in Hiſtory) 
Lightning 


ee Which very much favour my Opinion, That Thunder and Lightning owe their 
"der ee, Matter from the ſole Breath of the Pyrites. 8 
Liter. n. The firſt ſort of them are thofe which tell us, that in Haly it rained Iron 
7. P. 517 in ſuch a Year, and in Germany a great Body of Iron- ſtone fell at ſuch a time; 
the like Avicen affirms. Julius Scaliger ſays, that he had by him a Piece of 

Iron which was rained in Savoy, where it fell in divers Places. Cardam re- 

ports 1200 Stones to have fallen from Heaven, and one of them weighed 

an hundred and twenty Pound, ſome of them thirty, ſome forty Pound, very 

hard, and of the Colour of Iron. Now that which is very remarkable (ſay 

Gilbert, where thoſe” Inſtances are reckon'd up) and a very probable Argu- 

ment for the Truth of fuch like Inſtances, is, that it is no where recorded, 

hat it ever rained Gold or Silver Ore, or Tin, or Lead; but Copper hath 

been alſo ſaid to have fallen from the Clouds, 1 "Te 31:9 


ut 


( 183 ) 


But where-ever the Pyrites is mentioned by the Antients, it is always to be 


” underſtood of the Copper Pyrites; they ſcarce having had any Knowledge of 


the Iron Pyrites, And therefore the raining of Copper makes it yet more 
probable, becauſe of its great Affinity with Iron. : 
Now this Ferrum or As Nubigenum, if there was ever any ſuch, was con- 
creted of the Breath of the Pyrites, which we have elſewhere ſhewn to be the 
Pyrites, ex lola Subſtantia. i 


The other Inſtance (which 1s owing to our Regiſters) is of Lightning being d. foe. 5. 


* 


Magnetick. This I am ſure of, I have a petrified Piece of Aſh, which is 


Magnetick ; that is, the Pyrites in Succo 3 which makes it probable it may be 
| Magnelick alſo in Vapour. | 


2. Thunder and Lightning are ſo very like the Effects of fired Gun-powder, Ti Canſc of 
Hail, Light- 
Ring, 4e 


that we may reaſonably judge them to proceed from like Cauſes. Now the 


L 


principal Ingredients in Gun-powder are Nitre and Sulphur (the Admiſtion of Cider 


VO being chiefly to keep the Parts ſeparate, for the better kindling 
of it) 


ce t hy 
1 b : | : ; Dr, Wallis, 


and Sulphurous Vapours, and thoſe by Accident to take Fire, ſuch Explo- ** 


fron may well follow, with ſuch Noiſe and Light, as in the firing of 


Gun-powder, And being once kindled, it will run from Place to Place, . 


as the Vapour leads it, as in a Train of Gun-powder, with like Ef- 


fects. | | | 

This Exploſion, if high in the Air, and far from us, will do no Miſchief, 
or not conſiderable z like a Parcel of Gunpowder fired in the open Air, where 
is nothing near to be hurt by it: But if near to us (or amongſt us) it may 


kill Men or Cattle, tear Trees, fire Gun-powder, break Houſes, or the like; 


as Gun-powder would do in the like Circumſtances. This Nearneſs or Farneſs 
way be eſtimated by the Diſtance of Time between ſeeing the Haſb of Light- 
ning, and hearing the Noiſe of the Thunder. For though in their Genera- 
tion they be ſimultaneous ; yet (Light moving faſter than $9und) they come 
to us ſucceſſively. I have obſerved, that commonly the Noiſe is about ſeven 


or eight Seconds after the Flaſh (that is, about half a Quarter of a Minute) 


but ſometimes much ſooner, in a Second or two, or leſs than fo, and almoſt 
immediately upon the Flaſh, And at ſuch time the Exploſion mult needs 


be very near us, or even amonglt us. And, in ſuch Caſes, I have (more 


than once) preſaged the Expectation of Miſchief, and it hath proved ac- 
cordingly. | | 


Now, That there is in Lightning a ſulphurous Vapour, is manifeſt from the 
fulphurous Smell which attends it, and a ſultry Heat in the Air, which is“ 


commonly a Fore- runner of Lightnins ſoon after. And that there is alſo a 
nitrous Vapour with it, we may realonably judge, becauſe we do not know 
of any Body fo liable to a ſudden and violent Ex»/9/ton, 


As to the kind/ing of theſe Materials, in order to ſuch Expio/ion, Jam told a 23 
that a Mixture of Sulphur and Filings of Steel, with the Admiſtion of a little =» 


Water, will not only cauſe a great Efferveſcence, but will of it ſelf break 
forth into an actual Fire. I fay, a itte Water, becauſe too much will hinder 
the Operation, or quench the. Fire, which I take to be the Caiſe of the Bai 


alen, 


— 


\ 
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Walcrs, and other hot Springs, where Steel and Sulphur cauſe a great Efferve- 
{cence, but no Flame. | 


equivalent) to produce the whole Effect (there being no want of aqueous Mat- 
ter ia the Clouds) And there is no doubt, but that amongſt the various Ef- 
fluvia from the Earth, there may be copious Supplies of Matter for ſuch 


, 


Mixtions. | 
233. The ſame Account may be alſo given of Ana (and other Burning-Moun- 
lains) where the Mixture of Steel and Sulphur may give a Flame ; which is 


tities of Nitre, as in ſpringing a Mine. : | 
u, 231. This may alſo ſuggeſt ſomewhat as to the Generation of Hail, which is very 
p. oft an Attendant of Thunder and Lightning, Tis well known, in our artifi- 


cial Congelations, that a Mixture of Snow and Nitre (or even common Salt) 


oft attended with prodigious Exploſions (and Earthquakes) from great Quan- | 


5 will cauſe a preſent and very ſudden Congelation of Water. And the ſame in 


Clouds may cauſe that of Hail-ftones. And the rather, becauſe there ſeems 
ſomewhat like Snow, rather than Ice, in the Midſt of them, And as to thoſe 
in particular ſo very large (as to weigh half a Pound, or three Quarters of a 


774. ſe. s. Pound) ſuppoſing them to fall from ſo great a Height, as *tis manifeſt they 
XLIV9 did by the Violence of their Fall; *tis very poſſible, that, though "their 
firſt Concretion, upon their ſudden Congelation, might be but moderately 


great, as in other Hail, yet in their long Deſcent, if the Medium through 
which they fall were alike inclined to Congelation, they might receive a great 
rid. ſup. S. Acceſſion to their Bulk, and divers of them incorporate into one: Like as 
85 in that ſtrange Shower of Hail in December 1672. wherein there did 
hang on the Trees a great deal in the Form of Jcicles, a Foot or more in 

length, 1 | Et 3 
n. 236. P. 9. Theſ: Conſiderations may alſo furniſh us with fome Account of the na- 


. . bg tural Cauſes of thoſe particular Circumſtances which attended the Acci- 


dent at Everdon, where four Perſons were kill'd, and others hurt with Light- 
It ſeems to me, that in and over the Ditch there waz Plenty of ſome Cau- 


tick Vapour, of a like Nature with the Ingredients of Gun-powder ; and per- 


haps even under thoſe who were killed or- wounded, And if this exploſive 
Quality were attended with that of Glaciation, as Thunder is often accompa- 
nied with Hail (Nitre being a proper Efficient of both) there might be ſuch 
Concretions, in the Nature of Hail, as might (by ſuch Exploſion) be ſcat- 
«cred like Hail. ſhot out of a Gun, and cauſe ſuch Holes as are ſaid to have 
been in the Clothes and Fleſh of thoſe Perſons. And what is ſaid to have 
| been obſerved by others at a Diſtance, like a Ball of Fire falling down di- 
rectly upon the. Place, might be a Propagation of the Flame kindled above, 
and continued, as the Yapour directed it to the Place (as would be in a Train 
of Gun-powder) and might there hurt ſome, and ſpare others, according as 


it was here or there more copious. For we are not to preſume that it was in 


all Places equally mixed. | 


The Cores, which came out of the Wounds, ſeem like Ecars made by a 


. Cauſtick 


31. So that there wants only ſome Chalybeat or Yitriolick Vapour (or ſomewhat 
57. 


Ha 


(6185) 
Cauſtick or other Burnings. And I take them to be ſcorched Skin, mortified, 
(beat into the Fleſh by that Hail-Sbot) and appearing like burnt Leaves: 
Which muſt be worked out before the Wound could be healed ; as is uſual, 
-when other heterogeneous Matter is forced into the Fleſh, 


That ſome of the People, not far off, might be thrown down, and not 


otherwiſe conſiderably hurt, is not ſtrange; who might be within the Blaft, 
though not within the Reach of the Fire; as we fee in the Exploſion of Gun— 
powder (to which I take this to be very like) when Windows (and other 


Things at a Diſtance) are ſhaken and ſhatter'd by the Blaſt, or great Con- 


cuſſion of the Air, though the Flame do not reach them. 


LXIV. 1. Decemb. 25, 1666, In the Evening here (viz. at Madrid) was a 
great Halo about the Moon; the Semidiameter whereof was about 230 30 


Aldebaran was juſt in the North-Eaſt Part of the Circle, and the two Horns of 


Aries juſt encloſed by the South-Weſt of the Circle, the Moon being in the 
Center. I note this the rather, becauſe 5 or 6 Years ago, viz. Nov. 21, 1661. 
an Hour after Sun- ſet, I ſaw a great Halo about the Moon, of the ſame Dia- 
meter, at Tangier, the Moon being very near the ſame Place where ſhe was 
now. | | = 
2. May 12, 1667. An Halo or Circle about the Sun, was obſerv'd by the 


Halo's, Ar 
Madrid; by 
F. of Sand __ 
wich, n. 22. 
P» 399+ 


At Paris, by 


Philoſophical Society at Paris. The Diameter of this Circle was found to be of b. . 126; 


44 Degrees, and the Breadth of the Limb thereof, about half a Degree. The 
upper and lower Part were of a vivid red and yellow, with a little purple Co- 
lour, but eſpecially the upper; the red was within the Circle, The other 
Parts appeared but iti, and of little Clearneſs. The Space within the 
Halo was a little darker than that about it, eſpecially towards the Parts that 
were coloured. Beſides, there was ſeen the Proportion of another great Circle, 
which touched the Halo above, and whoſe Extremities were bent downward, 

as is repreſented in the Figure. This Portion of a Circle had alſo its Colours 
like thoſe of the Halo, but fainter. The Height of the Sun at the Beginning 

of the Obſervation, was about 40 eg. There were in the Air little white 


Clouds, which ſomewhat tarniſh'd the blue Colour of the Heavens, and leſ- 


ſened the Brightneſs of the Sun, which ſhone as in an Eclipſe. The Weather 
was cold, conſidering the Seaſon of the Year; and it was affirmed for cer- 
tain, that it had frozen the Night before. This Halo appear'd in the ſame 
Beauty and Splendor of Colours unchanged from 9 in the Morning (when it 
began to be obſerv'd) until about half an Hour paſt 10; after which time 
it beame fainter and fainter till two of the Clock in the Afternoon (when it 


3. Jan. 1. St. N. 1676. H. 3. 46. Durante Eclipſi, ingens Halo Lunam 
einn . . 

4. Aug. 21, 1676. At 12 h. 40. At Night a Halo encompaſſed the Moon; 
in whoſe Circumference was Salurn, the Pleiades, Cipella, and the following of 
the Foot of Perſcus. 


Rl ͤ co 2 


Vo l. II. 1 0 
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Fig. 26. 


At Dant- 

z ick ty NV. 
Hevcllus, N. 
124. p. 589 
At Oxtoru , 
by Mr. Hal- 
ley. n. 129, 
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Parhelia :- LXV. 1. April 9, 1666. About half an Hour paſt 9, there appeared three 
Fance; iy Circles in the Sky. One of them S CH N, was very great, a little interrupted, 
M-------"- and J//bite every where, without the Mixture of any other Colour. It paſ- 
pn? ſed through the Midſt of the Sun's Diſk, and was parallel to the Hori- 
201, Its Diameter was above 100 Degrees, and its Center not far from the 
Zenith A, 
Fig. 27. The ſecond DE BO, was much lefs and defective in ſome Places, having 
| the Colours of a Rainbow, eſpecially in that Part which was within the great 
Circle. It had the true Sun R for its Center. = 
The third HD MN, was leſs than the firſt, but greater than the ſecond; it  ® 
was not entire, but only an Arch or Portion of a Circle, whoſe Center was far 4 
diſtant from that of the Sun, and whoſe Circumference did, by its Middle, 
join to that of the leaſt Circle, with which it was confounded at D, and in- 
terſected the greateſt Circle, by its two Extreams. In this Circle were diſcern- 
ed alſo the Colours of a Rainbow, but they were not fo ſtrong as thoſe of the 
ſecond. : | | 
4 At the Place, where the Circumference of this Hhird Circle did cloſe with 
that of the ſecond, there was a great Brightneſs of Rainbow-Colours mixt to- 
gether: And at the two Extremities, where 3 Circle interſected the =— 
7 3 which ſhone very bright, 7 


E f 
. tb; 2 . 


rſt, appeared two Parhelia's or Mock-ſuns, H, 
but not ſo bright, or ſo well defined, as the true dun. The Midſt of theſe 
two falſe Suns was white and very luminous; and their Extremities towards 

. DI, were tinged with the Colours of a Rainbow. The falſe Sun N, that was 
towards the South, was bigger, and far more luminous than that towards 
the Eaſt. 7 
There was alſo upon the fr} great Circle, a third Mock-Sun, C, fituated to 
the North, which was leſs, all white, and far leſs ſhining than the two others. 
There was a Space very dark betwixt R and D. 5 
This Appearance is look'd upon as one of the notableſt that can be ſeen, 
by Reaſon. of the Eccentricity of the Circlè HD N, and becauſe that the 
25 Parhelia were not in the Interſection of the Circle D E BO, with the great 
careGi Me- Circle $ C HN, as they appear'd at Rome, March 29, 1629. but in that of 
feore 1% the Semicircle HD N. 5 | 
Hungary; 2. A Learned Jeſuit, call'd Father Michael, who lives at Preſburgh, com- 
1 Dr. Ed. municated to me an Account of two Parhelia*s, which were ſeen Jan. 30, 1669. 


Brown, n. 


47> p-953 St. N. about one of the Clock in the Afternoon, over the City of Caſſovia in 


Hungary. 1 a 
There was one on each Side of the true Sun, and they were ſo reſplendent, £ 
that the naked Eye could not bear the Brightneſs thereof. Que of them 4 
(the leſſer of the two) began to. decay before the otber, and then the other 7 
grew bigger, and continued well nigh two Hours, projecting very long Rays i 


from it ſelf. They were both, on that Part which was towards the Sn, tinged 
with a pale Yellow, the other Parts being ſomewhat fuſcous. There were at 
the ſame time ſeen ſeveral Rainbows, together with the Segment of a great 


white 


od 


_ wards the Middle, was the true Sun, ſhining with fierce and piercing Beams, 


of an azure, light-blue Colour. The Circles which I ſaw, were not of 


to look out of a Window that faced South-Eaſt, I ſaw, not far from the 3 705 


Sun when ſeen through Clouds, viz. with its Periphery not exactly defi- 


(187) 7 
white Circle, of a long Duration, paſſing through the two Parbelia's and the 


Sun: And all this at a time, when the Air was almoſt free from Clouds, tho” 
here and there were ſcatter*d ſome very thin ones. | 


3. An. 1670. Oct. 11. St. N. H. 7. 40. Tres Parhelii apparuerunt. A: Dane- 
4. Feb. 5, 1674. St. N. Not far from Marienburgh in Boruſſia, I ſaw the {{iu? . 


| Heveliue, n. 
Sun (in a Sky every where ſerene enough) being yet ſome Degrees above the 55: N. 2026 

. 8" a - 0 | 0 At Maricn- 
Horizon, and ſhining very bright, yet lanching out very long and reddiſh burgb i= Bo- 


Rays, 40 or 50 Degrees toward the Zenith. Under the Sun, towards the Hori- u Ft. 


Hevelius, u. 


zon, there hung a ſomewhat dilute ſmall Cloud, beneath which there ap- 1027 p- 26 


pear'd a Mock-Sun, of the ſame Bigneſs (to Senſe) with the true Sun, and un- 8 


der the ſame Vertical, of a ſomewhat Red Colour. Soon after, the true Sun 7: 2. 
more and more deſcending to the Horizon towards the ſaid Cloud, the ſpurious 
Sun beneath it grew clearer and clearer 3 ſo that the Reddiſb Colour in that 
apparent Solar Diſk vaniſh*d and put on the genuine Solar Light, and that the 
more, the leſs the genuine Diſk of the Sun was diftant from the falſe Sun; till 
at length, the upper true Sun paſſed into the lower counterfeit one, and ſo re- 
mained alone. | | | 

Upon this Appearance there ſoon followed here an exceedingly intenſe and 7Þ;. 3e. 
bitter Froſt, whereby the whole Sinus Puzenſis was frozen up, from this Town 
of Danizick, as faras Hela in the Baltick Sea, which laſted unto the 25th of 
March; and the Bay was frozen ſo hard, that with great Safety People ran 
out into 1t with Sleds and Horſes, for ſeveral of our Miles. | 

5. Aug. 28, 1698. About 8 a Clock in the Morning, ſome Perſons at Sud- In Suffolk; 
bury in Suffolk, ſaw the Appearance of three Suns; *tis ſaid, then the Appa- m 4. b. 
rition was moſt full, or a little after. About half an Hour after 8, I my ſelf 107. 
{aw it; there was in the Eaſt, a dark, duſky, watry Cloud, and below it to- 


that Perſons could not look upon it; on each Side were the Reflections 
with the true Sun in the Middle. Elſewhere much of the Firmament was 


Rainbow Colours, but white, There was alſo, higher in the Firmament, 
more over our Heads, and toward the South, at the ſame time, at a con- 
ſiderable Diſtance from the other, the Form of a Half Moon; but 1 
think it was more than twice the Bigneſs of a Half Moon, with the Horns 
turned upward, and within of a fiery Red Colour, and more like a Rain- 
bo Colour; theſe all* faded gradually; they continued, in all, I ſuppoſe, 
two Hours. 


6. Feb. 26, 169%, About half an Hour after 3 in the Afternoon, chancing 4 Caner- 


| | : St. Gray, n. 
South to the Weſtward, an Appearance of ſomewhat not much unlike the 251. p- g. 


ned : From which it likewiſe differed, in that one half of it was coloured 
deep Red and Yellow, the other White, I went immediately into the Gar- 
den, and ſaw an Appearance exactly like the former, but on the oppoſite Side 
of the Sun. The Diſtance of this was 23* from the Sun to the Weſtward ; 
but before I could take the Diſtance Mf .the Eaſtern one, it 3 
B b 2 ut 


CR, ___- 
but ſoon after re-appear*d, and then I perceived manifeſtly, that they were 
both ſituate in the Extremities of a Sezmicircle, whoſe Center was the Sun, 
paſſing betwixt it and the Zenith, This Appearance continued about halt 
an Hour. | | 


Ar Canter- 7. Apr. 7th, 1699. Between 4 and g̃ a Clock, thete appeared on each Side 
gory 2, „ the Sun A, a Parbelion, B C, connected by an Halo B DC, of the uſual Dia- 
262. p. 535- meter; they had each of them a Tail of a whitiſh Colour, extended oppoſite to : 
Fe. zr, the Sun, of about 15 or 20 Degrees in Length; the upper Part of the Halo 
was touched at D, by the Atch of a Circle, whoſe Ends were turned towards 
the Zenith J; it had the Colours of the Iris, but faintly ; betwixt this and 
the Zenith was another Portion of a Circle E, which had the Colours of the 
Iris with greater Vivacity than the former. e 
Rain ws LXVI. 1. An. 1665. Aug. 10. About half an Hour paſt 6 in the Evening, 
. odd Rainbows appeared at Chartres in France, croſſing one another almoſt 


NI. Elhenne, at right Angles. The Rainbow, which was oppoſite to the Sun, in the uſual 
n. 13. P. 221 


Manner, was more deeply colour'd than that which croſs'd it: and its great- 
eſt Height was about 45 Degrees. The feebler Rainbow loſt one of its Legs, 
by growing fainter, about 20 Degrees above the ſtronger ; and the Leg be- 
low appeared continued to the Horizon. This ſeem'd to be a Portion of a 
great Circle; and the ſtronger was but a Portion of a ſmall Circle, as 
uſually. | OY 
The Sun, at their Appearance, was about 6 Degrees high above the Hori- 
zZon, The River of Chartres, which runs very near from South to North, 
was betwixt M. Eſtienne (the Obſerver) and the Rainbow, and he ſtood level 
with the River, whence he was diſtant not above 150 Paces. pe 
„London; 2+ Mar. 11th, 1696. It rained pretty thick a fmall Rain, and the Sun, a- 
& .Eim. bout 2 of the Clock, ſhone directly down Abcburch-Lane, as I was paſſing along 
ONS ne it with my Back to him, when I perceived the Arch of the primary Rainbow in 
the Drops of Rain, ſpanning the Street like an Arch of a Building, under 
which I was to paſs, the Crown whereof was not much higher than my Head, 
and the Diameter thereof ſcarce ſo wide as the Strect, which is but 5 
Yards; and it moved along with me as faſt as I went; the Colours being 
very vivid and diſtinct, though the Arch ir ſelf appear'd but narrow, and 
the Houſes were every where behind ir. This, tho* very uncommon, will 
not appear ſtrange to thoſe who have well conſider'd the Nature of the 
Iris. os . 
2. Cheſter; 3. Aug. 6th, 1698. Between 6 and 7 a Clock in the Evening, I obſerved 
2 n. an Iris, exceedingly vivid, as to its Colours, at firſt on the South: ſide only, 
240. F. 193. but in a little Time with one entire Arch; and ſoon after, the Beams of the 
Sun being very ſtrong, there appear'd a ſecondary lris, whoſe Colours were 
more than ordinary bright, but inverted, as uſually; that is, the Red was in- 
wards, which in the primary Iris is outward, and è contra for the Blues. But 
what I took moſt notice of was, that with theſe two concentrick Arches, there 
appear'd a third Arch, near upon as bright as the /econdary Iris, but coloured 
in the Order of che Primary, which took its Riſe from the Interſection of the 
Hartzon and primary Iris, and went croſs. the Space between the two, and 


inter- 
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inter ſected the Secondary, as in the Figure A FCG interſeRs the fſeconadry Iris F. 33. 
E FG D, dividing the Arch E D into three equal Parts, as near as I could 

then gueſs : But at firſt the Arch A F did not appear, which afterwards be- 

came as bright as the former. I obſerved the Points F, and &, to ariſe, and 

the Arch F G, gradually to contract, till at length the two Arches FG, 


and FG, became coincident; when, for a great Space, the ſecondary Iris loſt 


its Colours, and appeared like a white Arch at the Top. I obſerved allo, that 
at the Points F, and &, the Interſection of the interior Red of the ſecondary . 
Iris, and the exterior Red of the Arch was much more intenſly red than the 
outward Limb of the primary Iris; and that during the whole Appearance, 
the upper Part of the bird Iris was not at all viſible, beyond the Inter- 
ſections FG. This uncommon Sight entertained me for about 20 Min. when 
the Clouds blowing away, the whole vaniſhed. I was at firſt amazed with 
the Sight, but afterwards, recollecting that the Sun ſhone along the River 


Dee, which, ſrom thence, empties it ſelf into the V/. N. W. where the Sun 


then was, I concluded this ſecondary Arch AFHGC, was produced by the 
Beams of the Sun reflected from that Water, which at that time was very 


calm; and it had been much more bright, had it been at that time about 


high, as it was low Water, when all the Sands were bare. I was ſoon con- 
firmed that my Suppoſition was right, and that it anſwered all the Appearance 
without any Scruple, and that the Arch AFHGC, was no other than that 
Part of the Circle of the Iris, that would have been under the Earth, bent up- 
wards by Reflection. . | 
I remember not to have read of any ſuch Lis in any Author. Des Cartes 
indeed ſpeaks of an, inverted Iris by Reflection; but it is not poſſible to be 
feen as he deſcribes it: And I query whether ever any ſuch has been really 
obſerved. N wo SE 
LXVII. The Obſervation of the Halo, which appeared at Paris, May 12, T. C, 


1667, engaged M. Hugens to propoſe to the Academy there, what he had me- Pane, 
ditated ſome Years before, not only of theſe Hats, but alſo of the Parbbe- ? 
lia. As for Halo's, ne ſaid, that they were formed by ſmall round Grains »- s. p. 
made up of two Parts, one tranſparent, the other opaque z the latter being * 4a, 
incloſed in the former, as a Cherry-ſtone is in a Cherry, Thus A A, repre- 5 . 
fents one of theſe Grains, and B, the Kernel or opaque Part. | | 

He related the Obſervations of thoſe who have ſeen Hail formed after this Fic-34- 
Manner, and explain'd how that ſome of theſe little Grains, which ſwim eu 
and down in the Air betwixt us and the Sun, being leſs diſtant from the Axis, 


which extends it ſelf from the Sun to our Eye, than of a certain Angle, do ne- 


ceſſarily hinder the Rays, which fall on them, from coming to our Fyes, in 


Regard that the opaque Kernel is the Cauſe that there is behind every ſuch 
Grain a Space of a Conical Figure, as M NO, in which the Eye of the Specta— 
tor being ſituated, cannot ſee the Sun through that Grain, tho* it may ſee 
him when poſted elſewhere, as ſomewhere in P). 

And to make the Company the more diſtinctly to underſtand the Effect 
which theſe Grains ſuſpended in the Air muſt produce, he drew the 35 Lig. in Fe 35 
which Bis the Place of the Eye; B A, the Axis which paſſeth from the Eye 
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to the. Sun: C, M, F, ſome of the Icy Grains with their Kernel, making them 
half opaque : Among which the Grain C, being in the Axis B A, and the 
Lines CK, LA, repreſenting the Rays of the Sun neareſt to the Axis, the 
Paſſage of which is not hindred by the Opacity of the Kernel, it is certain, 
not only the Grain C, will not be able to tranſmit any Ray of the Sun to- 
wards B, but alſo that, imagining the Superficies of a Cone, whoſe Top 1s 
in the Eye, and its Sides B D, B E, parallel to the Rays CK, L; all the 
Grains M M, which this Superficies ſhall comprize, will likewiſe not ſuffer 
any Ray to paſs to the Eye, becauſe it muſt needs be in their Cone of Obſcu- 7 
rity; but thoſe that ſha]l be without this Superficies, as the Grains F, will J 
let them paſs, becauſe the Eye is without their Cone of Obſcurity. Whence 1 
it follows, that the Angle of this Cone 5 D E, is that which determines the 2 
Diameter of the Halo, which depends from the Proportion the opaque Grain 1 
Hath to the tranſparent, in which it is incloſed. For if this Diameter is of 1 

44 Degrees, as is obſerved in moſt Hab's, the Bigneſs of the opaque Grain 

will be to the tranſparent, as 40 to 19. But he ſaid, that this Proportion 

was not always the ſame, and that the Diverſity of it was the Cauſe, that ſome- 

times there were ſeen many Halo's, one about the other, all having the Sun 

for their Center. . | | 

|. He added, That it was eaſy to know, why theſe Halo's were always of a 

| round Figure, whether the Sun be little or much raiſed above the Horrt- 

1 20n; as alſo to give a Reaſon of their Colours, which is the ſame with that 

in the triangular (laſs Priſms ; as is evident by the Tangents A, C, drawn to 

the Grain A, at the Points, where the Ray D A enters or comes out. 

Farther, he took notice, That it was alſo manifeſt why the Red Colour is 

in the interior Circumference of the Halo, and why the Space, which it taketh 

in, and chiefly near the moſt lively colour'd Parts, appears obſcurer than the 

Air about; viz. becauſe it is there, where moſt Grains are, which tranſmit 

no Rays of the Sun to our Eyes, and ſo do nothing but darken the Air, as the 

Drops of Water when it raineth. 85 ny 

As to the Arch of the Circle, which above touched the Halo, ſeen May 12, 

1667. as alſo that the Colouts were more vivid in this Place, and in.that be- 
low, than in the reſt of the Circle; he ſaid, that theſe Effects did not proceed 

from the Grains he had been ſpeaking of, but from another Cauſe, which did 
alſo ſerve for the Production of the Parbelia, and the Circles which almoſt al- 

Fg. 36. ways accompany them. Touching which Circles and Parbelia's, he told the 

Company, that beſides the round and half dark Grains, there were alſo 

formed in the Air certain little Cylinders of the like Nature : Which be- 

ing ſuppos'd to be oblong Icy Grains, and roundiſh at both Ends, having 

the inner Kernel of the ſame Shape, it was found, that from their different 

Diſpoſitions all the Appearances of the Parbelia and their Circles did neceſſari- 


1y follow, 

And firſt, That ſome of theſe Cylinders being erect, in the Situation which ; 
probably they ought to have in being formed there, muſt appear in the Hea- 1 
vens a great white Circle, parallel to the Horizon, paſſing thro' the Sun, and 'Y 
of near the ſame Breadth with him; as hath been obſerved in the Phenome- 23 


en 
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non of Rome, An. 1629, of which Gaſſendus and Des Cartes have written, and 
- which is here exhibited. | 
That this Circle LK N M, is cauſed by the Reflection of the Rays of the Sun Fig 37- 
upon the Surface of theſe Cylinders, it being eaſy to demonſtrate, that there 
are none but thoſe which are raiſed at the ſame Angle above the 1orizon with 
that of the Height of the Sun, that can reflect his Rays to our Eyes: Whence 
it manifeſtly follows, that it muſt appear white, and throughout of equal Al- 
titude with the Sun it ſelf, and by Conſequence parallel to the Horizon. That | 
q conſidering afterwards the Tranſparency of theſe perpendicular Cylinders, and Y 
>? their opaque Kernels, it is eaſily ſeen, that thoſe of the white Circle, which 
are diſtant from the 97 at a certain Angle, begin to give Paſſage to his Rays 
to ſtrike our Eyes in the ſame Manner as hath been ſaid of the round half dark 
Grains, That theſe Cylinders are thoſe, which on each Side of the Sun make us 
ſee a Parbelion in the great white Circle, as hath been noted in the Obſerva- 
tion of Rome, where they are mark'd with K and NM, and in many others. 
That theſe Parbelia have commonly luminous Tails, becauſe the Cylinders, 
which follow thoſe firſt ones that form the Parhelia, and which are yet far- 
ther diſtant from the Sun, let alſo paſs his Rays to our Eye; ſo that theſe 
Tails may be 20 Degrees and more in Length. That the ſame Parbelia are 
always colour'd, becauſe they are made by RefraFion as the Halb. — 
That beſides, there are two other Images of the Sun generated by theſe - 
perpendicular Cylinders, and ſo diſpoſed in the great white Circle, that the 
Spectator turning his Face towards the rue Sun, hath them behind him; as in 
the Roman Obſervation are the Parhelia L and M. That theſe are produced 
by two Refractions and one Reflection in theſe Cylinders, in the ſame Manner as 
the ordinary Raimmbow in the Drops of Water, according as M. Des Cartes 
hath declared: So that the opaque Kernels do nothing to the Production of 
theſe two Suns, but that they may be ſometimes ſo big as to make them nor. 
appear. That according to the Altitude of the Sun, more or leſs, theſe two 
 Parbelia are more or leſs nigh to one another, That they ſhould appear co- 
lour'd as the Rainbow, and that ſometimes they have been ſeen ſuch ; but 
that when they are faint, they may alſo ſeem white, even as the Halo's when 
they are not very bright. „ | 
That theſe ſame perpendicular Cylinders can alſo produce an Halo about the 
Sun, by reaſon of the rounding of their two Ends; which maketh, that be- 
ing diſtant from the Sun at a certain Angle, on what Side ſoever it be, they 
begin from thence to give Paſſage to the Rays. tranſmitting them to the 
* Eyes of the Spectator. my | 
$3 And that theſe Halo's are probably thoſe, we ſee almoſt always paſs thro? © 
the two Parbelia that are on the Sides of the true Sun, as the Halo G K VI, in 
the Phænomenon of Rome. D 
That there is yet“ another Situation of theſe Cylinders very conſiderable, . 
which is of thoſe that are couchant, ſo as their Axes are parallel to the Plane. 
of the Horizon, but turned divers Ways, ſome one, ſome another Way, like 
Needles confuſedly thrown on the Ground: Which Horizontal Diſpoſition is 
very natural to thoſe Cyliadrick Bodies ſupported by the Vapours, med. riſe 
4% | ram 
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from the Earth, as may be made out experimentally in Bodies thus figur'd, 
being let fall in the Atr. 


Thar it is in theſe Cylinders that the Arches which touch the Hab's above 
or below, are formed; ſuch as there were in the Phznomenon oblerv'd at Rome 


A. 1630. which is deſcribed by P. Sbenir, in a Letter to M. Gaſſendus; as allo 


in all thoſe which M. Hevelius had related at the End of his Mercurius in Sole. 

And that the Arch, which appeared upon the laſt Halo at Paris, A. 1667. 
was of the ſame Kind. That the Figure of theſe Arches 1s different according 
to the different Altitudes of the Sun, and the ſeveral Magnitudes of the Di- 
ameters of the Halo's. 

That when the Sn is very nigh the Horizon, ſuch an Arch appearing upon 
an ordinary Halo of 44 Degrees, mult repreſent, as *twere, two Horns, as in 
Fig. 38. AB, AC. But that the Sun riſing higher, thoſe Horns become lower 
in Proportion, and make ſuch Arches as are repreſented in the ſame Fg. 


where each Height of the Sun is mark'd near the Arch which it is to make. 


That the Place of the Arches where they touch the Halo's being more ſtrong- 
ly enlightned and colour'd than the reſt, maketh us Judge that There are Par- 
helia in thoſe Places. That the Reaſon why theſe Arches do ordinarily touch 
a Parhelion, was, that the ſame Cylinders couchant, which produce the Arch, 
produce alſo that Parbelion, by the Means of their two round and tranſparent 
Fnds, in the ſame Manner as hath been ſaid of the perpendicular Cylinders. And 

that the Parbelion laſt ſeen at Paris, had been form'd in theſe couchant Cylinders, 


That that was alſo confirmed, by Reaſon that it was brighter in the fuperior 


and inferior Part than any where elſe ; which neceſſarily comes to paſs in a 
Parhelion cauſed by Cylinders thus diſpoſed ; whereas when Produced by the 
round Grains, it mult appear every where equally ſtrong. 

That in theſe ſame Cylinders parallel to the Horizon, there is alſo found the 


. Cauſe of the white Croſs, obſerv'd together with the Paraſelenes or Mock-moons, 


by M. Hevelius, and exhibited at the End of his Mercurins in Solez the perpen- 
dicular Fillet of that Croſs coming from the Reflection of the Rays of the 
Moon upon the Surface of theſe Cylinders; as the other Fillet, parallel to the 
Horizon, is produced by the Reflection of the perpendicular Cylinders, which 
make the great white Circle, of which this Fillet is a Part, That yet the 


Moon muſt not be very high above the Horizon, to the end that the couch- 


ing Cylinders may produce this Effect : And that it ſhould be well heeded, 


when the like Meteors ſhall appear, whether the perpendicular Fillet be not 


narrower where it paſſeth through the Moon, than in other Places, and eſpe- 
cially upwards, where it muſt grow larger, and diſappear. That beſides the 


perpendicular Cylinders, and thoſe that are couched parallel to the Horizon, 


there are often a great many, which move to and fro in the Air, in all forts 
of Poſitions z and that thoſe, by the ſame Reaſon that the round Grains do, 
muſt produce an Halo about the Sn, and even a more vivid one than that 
which is cauſed by the Grains, foraſmuch as each Cylinder ſends many 
more Rays to the Eye, than each of theſe little Spheres, That the little' Halo 


D E F, in the Roman Phenomencn (Lig. 37.1 ) may very well have been ca uſed 
by ſuch Cylinders. 


As 


* 
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As to thoſe Mock-juns, which ſometimes ſhew themſelves directly oppoſite 
to the true Sun (ſuch an one as was publiſh'd by M. Hevclius, and obſerv'd 
Feb. 23, 1661.) that he could find nothing, neither in the round Grains nor 
in the Cylinders, which ſhould make theſe Suns neceſſarily to meet in the 
great white Circle, parallel to the Horizon ; and that if that ſhould be al- 


ways verified by future Obſervations, the Cauſe of it muſt be look'd for 
elſewhere : But that in the mean time he did believe, that that happened 


not but by Chance; which being ſo, a Reaſon might be given of thele Suns, 


by the ſame Suppoſition, which ſerved alſo for the Anthelion, obſerved by 


M. Hevelius, Sep. 6, 1661. in which there were two colour'd Arches of a 


Circle, oppoſite to the Sun, which did interſe& one another, their Interſec- 
tion being the Place of the falſe Sun, Which although it be repreſented 


in the Figure of Hevelius, at the fame Height with the true Sun, yet it was 
in Truth higher by 15 Degrees or more ; as he hath acknowledged himſelf 
afterwards : So that, if there had been a great white Circle in this Phænome- 
non, the Parhelion was not at all to have been in it. LI 

That for the Generation of theſe Suns, he did ſuppoſe a Number of ſmall 
Cylinders with opaque Kernels, as the precedent, which were carried in the 
Air, neither perpendicularly nor couching, but inclined to the Plane of the 


Horizon at a certain Angle, being near a half right one; to which were par- 


ticularly appropriated thoſe Cylinders, which M. Des Cartes ſaw fall from 
the Heavens, having Stars at both Ends; as may be ſeen experimentally by 


former Cylinders of that Faſhion, which is repreſented in Fig. 39. and let- Fig. 39. 


ting them deſcend in the Air, or in Water. That in theſe Cylinders was 
found, the following Calculus to be given in another Treatiſe of Parbelia's, 
not * the Cauſe of the Anthelia made by the Interſection of two Arches 
as in 

that are ſometimes obſerved near the Sun, of which notwithſtanding there 
could nothing be as yet affirmed with Certainty, for want of exact and faith- 


ful Obſervations. 


To make all theſe different Effects of the Cylinders manifeſt to the Eye, 


M. Hugens produced one of Glaſs, a Foot long, of the Shape of that in Fig. 36. Fg. 36. 


and for the Kernel opaque in the middle ot a Cylinder of Wood, and in the am- 


bient Space filled with Water inſtead of tranſparent Ice: Which Cy linder 


there were ſucceſſively ſeen all thoſe Reflections and Refractions, that have 
been diſcourſed of. Whence it might be concluded, that a great Number 
of the like Cylinders, altho' very ſmal! in Compariſon to that, being found 


being expoſed to the Sun, and th Eye put in ſuch Places as was requiſite, 


in the Air, and having the ſeveral Poſtures that have been ſuppoſed, all the 


Appearances of the Parbelia and their Circles muſt exactly follow. 
It was wiſhed, for an entire Confirmation of the Truth of this Hypotheſis, 


that ſome of thoſe ſmall Cylinders could be obſerved to fall to the Ground, 


at the time when any Parbelia do appear: Which yet he ſhewed could not 
eaſily be done, becauſe that the Vapours, which then riſe from the Earth 
upwards, and which are the Cauſe of their Cylindrical Figure, keep them 
alſo ſuſpended in the Air. He added, that it was not to be thought ſtrange, 

Ko It „ N 
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ig. 40. but alſo that of ſome other extraordinary Arches and Rods, Fig. 40. 
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that ſuch ſmall Grains of Hail were thus kept in the Air by the Vapours; for 
as much as theſe, by being rarified and dilated upwards, might have Motion 
enough for this Effect; and that that was much more eaſy to conceive, than 
to imagine how theſe ſame Vapours could keep ſuſpended a very great and 
weighty. Circle of Ice, ſuch as Mr. Des Cartes ſauppofeth to explicate the 
Eauſe of Parbelia's, and of the great white Circle of the Roman Phe- 
nomenon. | | 977 1 


eee a LXVIII. 1 Minima quievis pluviæ guttula radiis Solar ibus illuſtrata, mit- 
8 tit ex ſe Tridem per fectam, non ſolum quoad rplos Colores, fed etiam quoad 
Mr. Fr. I l eorum ordinem, ſitum, ac figuram circularem, ei quam in cœlo videmus fimil- 
| mus, "117: Har. | 5 | | 
9 2. Radii enim Solares guttulam ſubintrantes, indeque poſt duas refractiones 
& unam reflectionem iterum verſus Solem redeuntes; Erumpunt è guttula colorati, 4 
iſdemque plane goloribus, quos in 1ride videmus, rabro, flavo, viridi, ceruleo, 4 


n 
& purpureo imbuti. 


3. Hi radii fic colorati, dum pluvioſo Cœlo à variis guttulis Sole illuſtra- 
tis in oculum tranſmittuntur, viſtonem, quam de {ride habemus, effici- 
4. Dantur autem in qualibet guttula duo Amuli, major & mindr, diſtin- 

&is Colpribus Irialilnis imbuti, quorum minor diſtat ab Axe ſeu radio tranfe- 
unte per centrum guttulæ Gradibus circiter 213 major autem ab eodem Axe 
diſtat Gr. 78. Radii autem incidentes in minorem Annulum inde reſiliunt 

in majorem; è quo erumpentes in Aerem, dictis Colbribus Trialibus imbu- 
5. Oriuntur igitur hi colores a radiis Solaribus; fed non ab iis ſolis (uti 
hactenus exiſtimatum) ſed etiam a radiis ipſius Aeris, corpus Solare ambi- 

6. Sed neque oriuntur hi colores ab omnibus iis radiis, ſive Solaribus, five 4 
Aeriis, qui guttulam ſubintrant; ſed ab 118 ſolummodo, qui emittuntur ab 
! ipſo limbo Solari Aereque ei vicino. = a9 UH 9190-46 an 6 
[ 7 F. Quin & ii radii; qui fie- a limbo Solari Aeregque vicino in guttulam trarif- 
| mittuntur, non — — dictos colores; nec erumpunt colorati; fed. 


= ili duntaxat, quorum Angulus inoidentiæ fiec minor eſt Gradibus 45, nec ma- 2 
| jr Gradibus'7 5. „ 


8. A limbo itaque Solari, vicinoque Aere procedunt colores Iriales; non 
tamen omnes quirique immediate inde fluunt, ſed quatuor duntaxat, nempe 
Ruben, Flavus, Cœruleus, & Purpureus : Viridis enim oritur ex radiis Flavis & 
Cæruleis inter ſe permixtis. PLETE Wh 2-2 AMES ALS 

9. Oriuntur igitur hi-quatuor colores a dicto limbo, non tamen omnes ab 
una eademque eſus parte; ſed duo ex iis ab una parte limbi, & alii duo ab alia 
ei directe oppoſita; v. g. a limbo ſuperiore oriuntur Cæruleus, & Purpureus, 
& ab inferiore, Ruber & Flavus. 15 N 

10. Cauſa autem, cur a limbis adeo inter ſe ſimilibus oriantur Calores tam. 

. diffiwniles, non alia hic apparet, quam quod in uno caſu limbus Az ius fit ſus. 
Fa imbum Solarem, & in alio limbus Solaris fit ſupra Herium. Hoc autem 
2 | TI | Dit- 


% 


J 
_ 


dum præclarus ille Carteſius, in auxilium collatis Mathematicis diſciplinis, ſpecu- 


—— — PEN I 
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Diſcrimen videtur hic ſufficere, eo quod, ratione illius diverfi fitus nu... 

Solares incurventur per refractionem ſupra radios Azreos, nunc è contra Aeris 


ſupra Solares. 


11. Oriuntur itaque hi colores per dictos radios refractos, ita tamen refractos 
ut per eam refractionem valde inter ſe conſtipentur. Nam omnes radii a Gra- 
du 45. uſque ad 60. ad ſpatium unius Gradus in minore Aunulo contrahuntur: 
In quod etiam tam auguſtum ſpatium confluunt, per retrogradationem, radii 
omnes a Gradu 6o ad 75. ny | 


12. Quando plures homines ſimul vident 1ridem, tot videntur Irides, quot 
ſunt homines videntes. 


13. Qui intuetur Jridem, videt ſingulis momentis aliam & aliam. 


LXIX. Iridis Phznomena attente reſpicientibus ſemper conſtabat, Solis ra- Te Colours 


o * | f 4 o | 14 Di: 4 
dios à nube aquoſa reflexos, ſub certo quodam Angulo in oculum incurrere; un- tr of che | 
de forma ejus Arcuata; colorum autem cauſa, ut etiam magnitudinis Anguli . 


A ; ; # : from the gi- 
iftius, quo conftanter ab oppoſito Solis Iridem diſtare deprehendimus, tam mo- v Propor- 


dernos quam veteres diu multumque torſit; nec quicquam profecere, uſque f 
thecontrarys 
. * * .» * = b Mr dm. 
lationes has phy ſicas ſtrictiori argumentandi methodo tractari poſſe ac debere, i 


| Haliey, n. 
pluribus exemplis edocuit; inter alia vero Jridis theoriam expoſuit. Ex hujus 7 77+ 


demonſtratis conſtat, Iridem primariam à talibus Solis radiis product, ubi Exce/- 


fus duorum Angulorum Refractorum ſupra unum Incidentie Angulum omnium pol- 
ſibilium fuerit maximus: Secundariam vero Iridem formari ab iis radiis tantum, 
ubi exceſſus trium Angulorum Refractorum ſupra unum Incidentiæ Angulum ſimi- 


liter fit omnium maximus. Ac pergere licet ad tertiam, quartamve, vel quamvis 


aliam Tridem, que fiunt, ubi radii, poſt tres, quatuorve, vel plures reflectiones 
e guttulis emergunt. In omnibus autem his Regula eſt generalis, ut exceſſus 
quatuor vel quinque vel plurium Angulorum Refractorum (numero ſcil. Re- 
flectionum unitate aucto) ſupra unum Incidentiæ Angulum fit omnium maximus. 
Exceſſus autem iſte maximus duplicatus ubique eſt diſtantia Jridis ab oppoſito 
Solis, ubi numerus reflectionum impar eſt: Si vero par fit iſte numerus, duplum 
Anguli iſtius maximi fit diſtantia 1ridis a Sole ipſo. 
Ut autem habeantur exceſſus iſti maxim, data liquoris alicujus refrafione, 
five ratione ſinus Anguli Incidentiæ ad ſinum Anguli refrai, obſervandum eſt, 
Exceſſum duorum Angulorum refractorum ſupra unum incidentiæ angulum, maxi- 
mum fieri, ubi augmentum momentaneum anguli incidentiæ præciſe duplum eſt 
augmenti momentanei Auguli refracti; trium vero Angulorum refractorum exceſ- * 
ſum maximum eſſe, ubi augmentum momentaneum Arguli Incidentiæ triplum eſt 
momenti Anguli refracti: & ſic de cæteris. Atque 4 a ſe ſatis evidens eſt; 
c 


Angulos autem ipſos obtinebimus præmiſſo Lemmate ſequente, quod demon- 
ſtrare oportet. 


Lemma. M 


anentibus cruribus trianguli ciljuſvis plani, fi augeatur vel minuatur 


angulus verticalis angulo quovis dato minore, erunt momenta ſive mulationes inſtanta- 


nee angulorum ad Baſin, inter ſes reciproce ut Segmenta Baſis. 


„ Sit 


„ ba 
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Sit ABC Triangulum cujus Vertex 4, Crura AB, AC, & Baſis BC, its 
quam demittatur Perpendiculum A D: Dein augeatur Angulus B AC, Mo- 
mento aliquo indiviſibili C Ac, ac ducantur lineæ Bed, D, que non niſi in- 
tellectu differunt a lineis BED, CD. Dico Momentum Anguli ABC, nempe 
CBc, eſſe ad Momentum Anguli AC B, vel ACD, ut CD, ad BD, hoc eſt, 
reciproce ut Segmenta Baſis. Cum enim Angulus ACD fit ſumma. Angulo- 


rum ABC, BAC, Momentum ejus erit etiam ſumma Momentorum iſtorum 


Angulorum five C Ac CBS; ſed CAc æqualis eſt Angulo CD c, quoniam 
ab Angulo recto ad D, puncta A, D, Cc, ſunt in Arcu Circuli cujus Diame- 
tereſt AC, per Euclid. 3. 9. ac proinde ſumma Angulorum C Bc, CDc, hoc. 
eſt, Augulus D Cd, erit Momentum Anguli ACD, vel ACB : Anguli autem 
iſti CBS, De d, cum minimi ſint, ſunt inter ſe ut latera ſibi oppoſita, ſive 
cc D, vel CD, ad BD, hoc eſt, ut Segmenta Baſis reciproce. 2. E. D. 
Quod fi Angulus uterque B, & C, fuerit acutus, eodem modo demonſtrabitur. 


Lemma, mutat's mutandis. 


Corol. Hinc conſequitur Momenta Angulorum ad Baſin eſſe inter ſe, ut 
ſunt Tangentes Angulorum ipſorum directe. wh. 

Hoc Lemmate muniti facili negotio cujuſvis 1ridis Diametrum,, vel Conſtru- 
ctione Geometrica vel Calculo, obtinere licet. Expoſita enim Linea quavis 
recta CA, dividatur primum in D, ita ut CA, fit ad CD in ratione Refractionis, 
quæ in aqua fit, ut 250 ad 187, five accuratius ut 529 ad 396. Deinde divida- 
tur CA, in E, ita ut CE, ſit ad AE, ut Unitas ad numerum Reflefionum, quas 
patitur Radius Solis, ad Iridem propoſitam producendam idoneus; ac Diametro 
AE, deſcribatur Semicirculus ABE; ac Centro C, Radio CD, duc Arcum 


BD, Semicirculo ABE, in puncto B, occurrentem: Ductis denique rectis CB, 


AB, demittatur in AB productam Perpendicularis CF, eique parallela EB: Di- 
co Angulum CBF, eſſe Angulum Incidentiz, ac Angulum CAB, eſſe Angu- 
tum Refractum, quos quærimus, quique producent 1ridem propoſitam., 

Demonſtratio. Cum Triangula ACF, AEB, ſint ſimilia, erit AF, ad BF, 
ut AC, ad EC, hoc eſt, ut numerus Reflectionum unitate auctus, ad unitatem 
per Conſtructionem; ac proinde Momentum Angult C B F, erit ad Momen- 
tum Anguli C AF, in eadem ratione, per Lemma pracedens. Sed Sinus An- 
guli CB F, eſt ad Sinum Anguli CAF, in ratione Laterum CA, C B, hoc 
eſt, in ratione Refractionis datæ, etiam per Conſtructionem. Angulus itaque 
Iacidentiæ C B F, habet Angulum refractum, ſibi reſpondentem, CA F, eorum- 
que Momenta ſunt in ratione propoſita; quocirca ſunt Anguli quæſiti. Q. E. D. 
Jamque multiplicando Angulum refractum per Numerum Reflectionum uni- 
tate auctum, & e Facto ſubducendo Angulum Incidentiæ, habebitur Semiſſis 
Diſtantiz Tridis a Sole, ſi Numerus Reflectionum fuerit par, vel a Solis oppo- 
fito, ft fuerit impar; prout jam diximus. oy 

Hine Conſtructione ſatis concinna nec ineleganti, omnium ordine. Iridum. 
Incidentias ſynopticè exhibere poſſumus, in. quolibet. Liquore cujus. Refractio 
cognita eſt; Si enim Linea expoſita AC, dividatur bifariam in. E; trifariam 
im e, quadrifariam in e, ac quinquifariam in „ &c., ac Diametris. A E, Ae, 
Ae, An, deſcribantur Semicirculi ABE, Abe, A3:, Avn; Quibus omni- 
dus occurrat Arcus Circularis DBE v, Centro C, Radio C D, deſcriptus (qui 


fat: 


5 1 

fit ad AC, in ratione Refraionis data) in punctis B, b, g, v; dico quod 
ductæ lineæ, AB, Ab, AB, Av, conſtituent cum linea A C Angulos CAB, 
C Ab, C Ap, C Av, xquales Angulis Refractis, ac cum Radiis CB, Cb, C3, 
Cv, reſpective, Angulos æquales Angulis Incidenliæ requiſitis, nempe A BC, 
vel potius ejus complementum ad Semi- circulum, pro primaria Iride; AC, 
pro ſecundaria, As B, pro tertia, ac Av C, pro quarta; & ſic deinceps. 

uod ſi cui Calculo accurato hos Angulos inveſtigare libeat, ex eodem 
fonte facile eruet Lector Analyſta, quod poſito Radio=1, ac Ratione [Refra#7i- 


onis ut r, ad 5s Sinus Incidentie erit 3 Sinus vero Anguli Refracti 
Sy 


IT a quibus Angulis provenit 1ris primaria. Pro ſecundaria vero /-— 
Py o „ 0 ; 9 * * i 4 o * 
erit Sinus Incidentiæ, ac Sinus Anguli Refradti M. Pro tertia, Sinus In. 


16 1 yu 
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cidentiæ erit /—=; 3 Sinus Refracti Anguli Women Radii autem Lucis in Vi- 


dem quartam emergentes in guttulas incidunt cum Angulo cujus Sinus eſt 
vet Angulus autem Refrafus Sinum habet n=. & lic de cæteris. 
Invenies autem ſuſcepto Calculo admiſſa Ratione Carteſiana, lridem prima- 
riam diſtare ab Oppoſito Solis 41%. 30“; ſecundariam 51*. 55', ab eodem- 
Oppoſito; teriiam vero 40%. 20; ac quartam 459. 33“, ab ipſo Sole; quas 
neſcio an unquam aliquis videre poſſit ob. Lumen Solis in ſingulis Reflexioni- 
bus ac Refractionibus magis magiſq; attenuatum. Atq; hæc de Magnitudine Iri- 
dum in Guttulis perſpicuis Fluidi, cujus Vires refractivæ innoteſcant, dicta 
ſunto. Reſtat ut nonnulla adjiciam de Coloribus quibus pinguntur rides, eorum-: 
que ordine in ſingulis, variata. ſcilicet Refraione per omnes Gradus pol- 
ſibiles. | yen . . | | 
\ Sciendum autem in primis, Lumen omne generis Cærulei paulo plus re- 
frivgi quam Lumen quodvis Rubens, à qua difterentia oritur Latitudo 1ridum, 
obſervatione quidem ægre definienda, ob incertos Colorum in Nube limites. 
uo autem majoris eſt inæqalitatis Ratio inter C A, & C D, ſive quo major 
eſt Refractio, eo major provenit Diſtantia Jridis cujuſvis a Sole, adeoque ſemper 
Iridum limites a Sole remotiores purpureo colore fulgent, propiores vero ſpiſſe 
rubent: Uti ſemper videre eſt in Iride primaria, quæ quidem evaneſcit in 
Oppoſito Solis, fi. Sinus Incidentie fuerit ad Sinum Anguli Refracti ſicut C A, ad 
CE, ſive ut 2, ad 1, Quod fi major fuerit Ratio illa, nulla omnino conſpici 
poteſt 1ris primaria. 1 
Saecundariam autem JIridem notandum eſt in Oppoſito Solis in punctum abire 
quoties Ratio Rœfractionis fuerit ut 1, ad o, 847487 — . Inde vero ad Solem 
ipſum. recurrere, ibique evaneſcere, fi. dicta Ratio fuerit ut 3 ad 1, five 
ut CA, ad Ce. Intermediis vero Rationibus (quales habentur in omnibus 
Fluidis notis, Aere excepto) quo major eſt Ratio eo plus diſtat Iris ab Oppoſito 
Solis, vel potius a Sole ipſo, numerato ultra Semi- circulum Arcu : ac proinde 
colores diverſo à primaria ordine reperiri videbuntur in his recurſibus, niſi hoc 
in ſenſu ſumatur diſtantia Jridum a Sole, quod quidem ubique in ceteris ob- 
ſervandum. Fs | 
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Tertia Iris in oppoſito Solis confunditur, exiſtente ratione refraFioms ut 1 ad 
0,91855..... Indequead Solem recurrit in ratione 1, ad 0,6825...... Unde 


iterum, reſtituto colorum ordine, in ratione 4, ad 1, ſive ut CA, ad Ce, de- 


ſinit in Solis oppoſito. Iris autem quaria a Sole incipiens in ratione æqualitatis, 
ad Oppoſitum ejus tranſit in ratione 1, ad o, 94898... indeque ad Solem regre- 


ditur, {i ratio fuerit ut 5, ad 4. Hinc iterum ſpargitur ad Solis oppoſitum in 
ratione 1, ad o, 56337... quo ſpatio clauduntur omnium fluidorum rœati- 


ones note. Denique ratione exiſtente ut 5, ad 1, five ut C A, ad C in ipſo 
Sole evaneſcit; coloribus ubique quoad viſum inverſis in regreſſu ad Solem, 
uti rectis in egreſſu. 3 | 8 
Hinc in nimbis Aqueis, primaria ac quarta Iris coccineos colores Soli objiciunt, 
ſecundaria vero ac terlia purpureos. e N | 
nde autem oriatur diverſa fluidorum vis refractiva, non levis momenti pro- 


blema eſt, interque arcana naturæ nondum ſenſibus nec ratiociniis noſtris obje- 
cta merito cenſendum. Aqua etenim pura, inter fluida omnium minime ra- 


dios lucis refringit, ac ſalibus quibuſvis ſolutis imbuta, ſecundum quantitatem 
ſalis ponduſque ſuum, auget T actiones: ac Spiritus corroſivi, Aqua multo gra- 


viores, etiam radios lucis multo plus detorguent ; nec mirum quum corpora 


denſiora ſint, eoque magis luminis tranſitus obſtruere concipi poſſunt: Cur 


autem in ſpiritibus ardentibus aut Oleis quibuſvis reperiatur tanta refra7io, præ- 
ſertim in Sp. Terebintbinæ aut Vini, cum fluida ſint reſpectu Aguæ admodum 
levia, ac particulis æthereis plurimum conſtantia, pari argumento non patet; 
ſed luminis ac materiæ ipſius interiorem cognitionem poſtulare videtur. 
Ex data autem Jridis a Sole diſtantia refractionis rationem eruere, curioſis an- 


ſam prebet obſervandi accuratiſſime ac parvo negotio cujuſvis fluidi refractio- 


nem Si enim ab inferiori parte exilis cannulæ vitreæ dependeat guttula alicujus 


Auidi perſpicui, ac Sole prope Horizontem conſtituto, ſed fortiter ſplendente, 
obſervetur, ſub quo Angulo cum oppaſito Solis in guttula conſpiciantur Jridis Co- 
lores, habebitur levi calculo ratio quæſita. Cubica autem eſt æguatio, unica ra- 


dice explicabilis, qua ex data Iride primaria ſupputatur ratio; nempe 7 — 3 


TT1....4rrt =o, ubi T. eſt tangens anguli incidentiæ requiſitæ; f autem, 


tangens ſemiſſis diſtantiæ Tridis ab oppoſito Solis ad radium = 1: Unde juxta 
Cardani regulas, provenit Theorema. viz. De cubo ipſius 1, ſubducatur produdtum 


ex2tr in exceſſum ſecantis ejuſdem arcus ſupra radium : differentia erit cubus mi- 
nor. Eorundem autem ſumma, adjectis 4 t r r erit cubus major. Summa laterum 
ee eee Spry Tangenti anguli Incidentiæ, ejuſque ſemis erit 


eliam Tangens anguli refracti; unde conſtat ratio quam quærimus. 
Hujus rei cape Exemplum. In guttula Olei Terebinthine obſervatur diſtan- 
tia Iridis primarie ab oppoſito Solis, 25. 40; quæritur ratio refraftionis, 
: | Aang. 129. 50. , 2278,63 5 | 
 S=decapt. ejuſdem , 0256197 
180, 01182217 
er in 21 0, 01167265 
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Diff. Cubus minor 0,00014952. y/F0,0530773 


nn 


Summa 0,02 349482 

4trr 0, 91122525 
Cubus major o, 934720070, 9777486 
| 10, 2278063 


T = Tang. Incid. 5 1%. 32, 1,2586322 
z 1 = Tang. Refr, 52. 11, 0, 6293161 
Denique ut / TT +4, ady/TT+1::itar, ad 5: : ita 1, ad o, 68026. 
Quæ quidem ratio proxime accedit ad illam, quam in Vitro ac plurimis Solidis 
pellucidis experimento ineſſe conſtat. Adamas autem non tantum duritie ac 
pretio Diaphana omnia præcellit, ſed etiam hac Yi Refractiva, cum fit ratio 


ejus ut 5, ad 2, proxime, vel rectius ut 100 ad 41. Sed de his fortaſſe ſuo 
loco uberius. 


Dum in his ſcribendis occupatus tenerer, meo hortatu peritiſſimus Geometra, 


Dominus de Moivre ſimilem 2quationem pro inveſtiganda ratione è data 1ridis 
ſecundariæ ſemidiametro inquiſivit: qua quidem paulo accuratius determinatur 


ratio, ſed cum biquadratica ſit, pari facilitate calculus non abſolvitur: Hæc 
autem eſt T #+ 5 Ti!2TTrr —r+ S. Ubi T eſt Tangens Anguli re- 


fracti; t, Tangens ſemiſſis diſtantiæ Iridis ab oppoſito Solis ad radium r=1i. Hæc 


autem Æqualio ejus forme eſt, ut ſemper affirmativa una, ac una negativa ra- 
dice explicari poſſit, quarum altera ac minor eſt Tangens Anguli Refracti in re- 
greſſu ad Sblem, viz. cum prirpuret colores Soli propiores ſunt. Major autem ra- 
dix eſt Tangens Anguli Refradti, in Iride à Sole egrediente, ut ſupra obſervavi- 
mus; nempe in fluido minoris rationis. In Oleo Terebinthine obſervatur 
diſtantia hujus Jridis ab oppoſito Solis $19 30“; unde eruere poteſt lector 
curioſus radices o, 80822. . ac — 2, 98, 31... Tangentes Angulorum re- 
factorum; hinc ſupputatur ratio majoris inæqualitatis ut 1, ad o, 67995. 
qualis eſt in Oleo Terebintbinæ: A majori autem radice provenit ratio minor, 


ut i, ad o, 9840. proxime, quanta daretur in fluido Iridem ſecundariam ejuſ- 


dem Diametri exhibente, ſed quæ vubentibus coloribus more primarie Solem 


reſpiceret. 


LXX. A. 1679. in Maio, juxta civitatem Founkoping in colle quodam 4 /rone 


altiori, cui ad ſpatium quadrantis Milliaris ſubjacet lacus aquæ dulcis et- , Uli, 
ter dictus, in cujus ſuper ficie tum placidiſſima nulla ventorum vi agitata, By Pr Anu. 
repræſentabatur mihi Inſula Miſinsburg, in eo Jacu ſita, tam vivide, ut a AF 
peritiſſimo pictore melius vix depingi poſſet; feneſtras enim, & homines, *“ 


cujus eſſent ſexus, diſcernere potui; cum tamen ipfa Inſula in aſpectum 


meum nondum pervenerat, propter interjacentes Colles, & diſtabat à me per 


tria Milliaria cum quadrante ad minimum, ubi decem Milliaria Svecica con- 
ficiunt fere unum Gradum. Erat tum tem poris Sol primum ortus, & 
Oculus meus inter locum iſtum in Lacu, ubi hæc repræ ſentabantur, & ſo- 


lem 3: 


\ 


* 


An nnuſual 
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lem; ab hoc loco dum digreditur, nihil tale in Lacu viſum eft.; ſicut & altera 
Die cum ad eundem Locum me contuli eodem tempore, tale quid non compa- 
ruit, neque Lacus tanta Halcyonia erat. Ts 
LXXI. Sept. 20, 1676. about 7 of the Clock at Night, or ſoon after, there 
appeared a ſudden Light, equal to that of Noon-day ; ſo that the ſmalleſt 
Pin or Straw might be ſeen lying on the Ground. And above in the Air, 
was ſeen (at no great Diſtance as was ſuppoſed) a long Appearance as of Fire ; 
like a long Arm (for ſo it was deſcribed to me) with a great Knob at the 
End of it, ſhooting along very ſwiftly: And at its difappearing, ſeem'd to 
break into ſmall Sparks or Parcels of Fire, like as Rockets and ſuch Artificial 
Fire-works in the Air are wont to do. *Twas fo ſurprizing, and of ſo ſhort 
Continuance, that it was ſcarce ſeen by any who did not then happen to 
be abroad. I am told by ſome, that it ſcarce continued longer than while 
one might tell 15 or 20 at the moſt ; which will be leſs than half a Minute. 
All this might happen well enough from ſome fiery Meteor in our Air; as a 
Draco Volans (as ſome have been pleaſed to call this) or the like. But that 
which makes it the more ſurpriſing to me is this, that I find the ſame to 
have been ſeen in moſt Parts of England, and at or near the ſame time: 
As, not only at Oxford and in Oxfordſhire, but alſo in Northamptonſhire, Glou- 
ceſterſbire, Worceſterſhire, Somerſetſhire, Devonſhire, Hampſhire, Suſſex, Surrey, 
Kent, Eſſex, and particularly by the Watermen on the Thames, in their Paſ- 
ſage between Graveſend and London. 8 
This is a great Breadth of Ground, and too much for any ordinary Me- 
teor, in our lower Region of the Air, to be ſeen in at once; which ar- 
gues, that either it was higher than it was imagined to be (though the 
Light of it reached the Earth,) or elſe, that it had a very ſwift Motion. 
This made me then conjecture, that it might be ſome ſmall Comet, whoſe 
Linea Trajeforia paſſed very near our Earth, or upon it; and might, when 
farther diſtant from us, appear as a Comet. And that Comet which hath 
ſince appeared in April and May confirms me in the ſame Opinion; which 
I conjecture may be the very ſame which paſſed by us in September laſt, 
Why it was not ſooner ſeen, I cannot tell; ſave what is the common Fate 
of moſt Comets, that they are ſeldom obſerved till after their neareſt Di- 
ſtance from us: And, perhaps, it may have been ſo near the Sun (as to its 
viſible Place) as not to be much above our Horizon, ſave in the day time: 
And for the like reaſon it may be, that in September laſt, when it paſſed 
. by us, it was not more ſeen abroad in other Parts: it might paſs them 
in the day time, being but in the Twy-light with us, and, had it been'one 
Hour ſooner, the Day-light would have hindered us from ſeeing it. Which 
way its Motion was when near us, I cannot conclude, ſo as to ſatisfy my 
elf For moſt that ſaw it being ſuddenly ſurprized, took little more no- 
tice of it, than that it ſuddenly appeared, and was ſuddenly gone, but ſaw 
it ſo little time as ſcarce to mark which way. By the Account I had from one 
in Nortbamplonſbire (between Brackly and Banbury) it ſhould ſeem to have 
moved there towards the South-weſt. By the Account I had from one who 
ſaw it in Hampſhire (between Wincbeſter and Southampton) it ſhould ſeem to 
= | be 
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be towards the South-eaſt ; from others I have nothing of Certainty, and 
therefore can conclude nothing, Its Motion might then ſeem to us the 
ſwifter, if its proper Motion were then one Way, and the Earth's Motion 
here, at the ſame time, contrary to it. And it is not impoſſible that its 


daſhing againſt the Earth might diſturb its Motion ; as when Clouds in their 
Paſſage meet with Mountains. 


LXXII. 1. Some Members of the R. Society did, with two different forts 7% Com. 
of Inſtruments, make divers Experiments | lor finding the Proportions of the Ai —_— 
Compreſſion. of Air under Water, in the Month of Frly at Sheerneſs, in the Fares bs fr 


Mouth of the River Medway, at the time of high Water, where the Depth . 4192. 


was then about 19 Fathom, and the Proportion of the VVe'ght of the Sall- 
water to that of the ſame Quantity of freſh Water taken out of the River 
Thames, was as 41 to 42, 
One of the Inſtruments was a Gla%-Bottle that held a Quart of Water, 
having a braſs Ring faſtened to the Mouth of it, with a Valde or Flap chat 
opened inward, fo well fitted, that the Bottle being fill'd more or leſs with 
Water, none dropp'd Gut tho! forcibly ſhaken. This let down 33 Foot 
into the Water, the Mouth downwards, and after a little Stay drawn. up, was 
found to be ſo very near half full of Water, at ſeveral Trials, that it was 
thought fit to ſtate the Compreſſion of Air at chat Depth to that Meaſure. - 
The Quantity of Compreſſion was known by weighing the Bottle with the 
Water in it, after that a forcible Depreſſion of the Flap had made way for 
the Eruption of the compreſt Air (which kept it up even when the Bottle 
was placed with the Mouth upwards, ) and then filling the Bottle full of the 
ſame Water, and weighing it again; and laſtly, by weighing the Bottle after 
the Water was all let forth; the Weight whereof being deducted, the firſt 
Quantity of Water weigh'd juſt half as much as the ſecond, or ſo near it that 
the Fraction was not conſiderable. Whence it was concluded, that the 
Quantity of the Air that fill'd the Bottle before it was immerſed in the Wa- 


ter, was at the Depth of 33 Feet compreſſed into halt the Space it took up be- 
fore, and ſo proportionable at other Depths. 


The other Inſtrument was a Slacker of Glaſs, ſome 2 Foot long, cloſe 
at one End, and having the other End drawn ſmall with a Lamp, and turn'd 


down a little way, after the Manner expreſſed in the Figure. This Cylinder Fig. 43. 


was immerſed perpendicularly with the crooked End ki ago by which, 

as it ſunk in the Water, the Preſſure thereof did gradually force in ſo much 
Water as compreſt the Air proportionably to every Depth, till the Cylinder 
was ſo far immerſed, that the Hole in the crooked Part of it was uſt 33 Feet 
under Water; and then it being drawn up, by. meaſuring from the Bottom 
of the Cylinder to the Height of the Hole i in the crooked part, by a Pair ,of 
Compaſſes, the Water —4 found to fill the Cylinder ſo near the halſ, that 
the Motion of the Superfice of the Water, and the Minuteneſs of the Difference 
being conſider'd, it was thought fit to ſtate it to juſt half. 

According to theſe Experiments, confirmed by Trials at other Depths, the 

enſuing; Table was computed. 


Vol. II. MJ The 
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The Proportion of the Weight of Salt Water to that of Freſh, was found 
by weighing ſome Ounces of both in a Bottle, whereof the Weight was exact - 
ly known, and which was made with ſo ſmall a Neck, that the Addition: or 
Diminution of one ſingle Drop in it was diſcernible. 
a-5-p.224% The Table is on theſe Grounds computed, upon the ſuppoſed Depths from 


the Surface of the Water to the Bottom of the Air included in a Cylinder of 60 


Inches, cloſed at one End, and having the open End downwards, 


\Depebs in Water | Air compreſt, to Depths in Water. Air compreſt, to 
il — 2322 mts — — Sm —— 2 — | —DP—ñä— - 
h I Peet. | Fathoms.|Parts. | Inches. | Feet. | Fathoms. Parts. Inches. 
ö „ TT FT EC TH nl 
| . 0 „„ 
9 5 2 T0 | 55 - 99 | 163 3 
| 41-1 an} Jn |= | + n-| 
l FS © 3s | 5279 165 | 273 +4404 
mw O 35-1 49 +} | a8 38 2 z 7 2 
8 0 41 484 þ 264 44 + 6 + 
. 748 297492 8 6 
ö 1 IXI 2 FT Ht 17 7 1 
„ 12 42 47 44 339 85 . S 11 
10 0. ++ | 464; 36g |: 003-54. 44 5 
\ .1x.],0 1 #4 46-4 186-6 |: 31-46 
124 2 2 oe 429 712 14 4 2 
13 O +5 4353 462 | 77 i 15 4 
4 0 4175 | 424 . 3 4 
15 21 77 41 * 528 | 88 z 3 
5 16 25 +9 4049 561 932 EA 3.4 þ 
| 164 O. 5. 40 | 594 99 19 33 
17 O TS 39 +: 627 104 4 1 
24 4 a 20 3 
18 3 3r. | - 385? 660 | 110 117 2 5 
| 19 0 3z | 38s; 693 | 115% | 4 211 
35 43 3722 726 121 Py 223 
21 35 3+ | 30 f 759 | 1264 | £ 2 4 
22 0 55 36 792 | 132 ö 55 2 5 
„ | 75 3514 9 825 137 2 26 2 57 
24 4 | 57 341 | 858 | 143 27 2 3 
23 ©. 234 891 1483 | | 2+ 
© 4 33 | 3333 924 | 154. 225. 
275 42 IT; 33 957 | 159 2 * 2 
. 28 0 | 2 3254 8 990 165 31 134 | 
IG . OR CI. 6x. | 3132 1023 |] 1793 32 51 f 
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]Depths in Water. | Air compreſt, | do D epths in Wafer. Air compreſt, to 
Feet. | Fatboms. Paris.] Inches. | Feet. | Fathoms, ; Inches. 
11122 187 1 1551 | 258417. 1 
111558 1923 | 56 | 1 1584 | 264 | &» 145 
1] 1188 | 198 4 137 1617 | 2694 | 5 1 
1221 20312 115 „ 14A1T.14 
1254 |- 209 39 Ii; 1683 | 2803 | & 1 
1287 2143 Fa 1 2 | 1716 286 33 "= 73 
1 1320 220 it 142 „„ WL 4 1 1.3 
1 1353 | 2252 [f. I 7 1732 | 297 55 I ir 
1386 | 231 A i721 1815 30212 „ 14 1 
1 1419 | 2361 | A | 12 $345 1 208 1-4 |.2H 
| 1452 | 242 py LT 3 18811 31332 „ iS | 
1485 2473 46 Ts; 1 1914 | 319 | 55 Io f 
2518] 253 | & | 133 1947 1. 3244] & | t 


2. Let ED repreſent the 7 ube==x. 


| The Calcula- 
A B, the Diſtance of the upper Part of the Tube from the Surface of the n Mee 
1 7 5 P. 2239 

Water, above or under it. 


Fig. 44. 
FC, the Depth of the Water from its Surface to the Bottom of the Air 
within the Tube a. 
CB, that Part of i it which remains fll'd with Air. within the Water. 
C D, the reſt thereof, which is full of Water. 
And any two of the three firſt, x, 5, and a, Deng given, the other is 
known; and conſequently the reſt alſo. 
For, if by the incumbent Weight of 33 Feet Depth i in Water, the Air in 
the Tube is compreſt into Half the Space it filled before, then the ſaid 33 
Feet Depth of Water equals the Weight, or Preſſure of the incumbent Air 
on the Surface of the Water. Now, as the Weight or Preſſure of the Air 
on the Surface of the Water, is to the Depth oft he Water, from the Sur- 
face thereof to the Bottom of the Air within the Tube; ſo is the Length of 
the Tube fill'd with Air, to the Length thereof filled with Water: That i is, 
according to the ſaid Experiments, putting z for 33, or whatever, at other 
Times or Places, ſhall be found to be the Weight or Preſſure of the Incum- 
bent Air on the Surface of the Water for 1 it is not always the ſame exactly; ) 
z:: : a a b=CD. 


— — 


And therefore 7+ ab Eo 2a+2zb 


—  -__ —* 


4 


— 
Wherefore =— x — a=b. 
2+a 
And bb + 2 Þ+ 22 z + 2x + b—z=6 TE 
Dde There- 


mary, 


* 


| „ 
Therefore a and b being given, x is known by the # 


. # 


and x being given, b is known by the ſecond; and b and & being given, a is 
known by the third, ; 6 EEO 
The Horizontal Line BFB A E, is ſubſtituted for G AB EF, when the 
Cloſe End of the Tube is not even with the Surface of the Water, to void the 
Breach c C=b FH 6 2, in the Length of the Tube. TE 
Ef:0:of ce LXXIII. I cauſed to be blown at the Flame of a Lamp three ſmall round 
2 in. Glaſs-Bubbles about the Bigneſs of Hazel-nuts, and furniſhed each of them 
auen bere with a ſhort and ſlender Stem, by whoſe means they were ſo nicely poiſed 
mpon Bodies 


n Water; in Waler, that a very ſmall Change of Weight would make them either 
Tas emerge if they but lightly leaned on the Bottom of the Veſſel, or fink, 


n. 91. p. if they floated on the Top of the Water. This being done at a time when 

: the Atmoſphere was of a convenient Weight, I put them in a wide-mouth'd 
Glaſs farniſh'd with common Water, and leaving them in a quiet Place, 
where yet they were frequently in my Eye, and were ſuffered to continue 
many Weeks (or ſome Months) I obſerved, as I expected, that ſometimes 
they would be at the Top of the Water, and remain there for divers Days, 
or perhaps Weeks; and ſometimes would fall to the Bottom, and after 
having continued there for tome time (longer or ſhorter) they, would again 
emerge. And though ſometimes . (eſpecially if I removed the. Veſſel that 
Od thor ts a Southern Window) they would riſe to the Top, or fall 


to the Bottom of the Water, according as the Air was hot or cold; yet 


*twas not difficult to diſtinguiſh theſe Motions from thoſe produced by the 
varying Gravity of the Atmoſphere, For when the Beams of the Sun, or Heat 
of the ambient Air, by rarefying the Air included in the Bubbles, made 
that Air drive out ſome: of the Mater, and conſequently made the whole 
Bubble {conſiſting of Glaß, Air and Water) ſomewhat lighter than a Bulk 
of Water equal to it, though the Bubble did neceffarily ſwim as long as 
the included Air was thus rarefied, yet when the Abfence of the Sun, or 
any other Cauſe made the Air loſe its adventitious Warmth, there would 
enfue a Condenſation of the Air again; and thereupon, an Intruſion of more 
Water (to ſucceed'the Air) into the Glaſs, and conſequently a ſinking of 
the Bubble; and this would commonly happen at Night, if it did not hap- 
pen ſooner. But when it was upon the Account of the varying Weight of 
the Atmoſphere that the Bubbles either roſe or fell, it appeared by the Baro— 
ſcope, that the Atmoſphere was ſo heavy or ſo light, that they ought to do fo. 
Inſomuch that I divers times predicted, Whether I ſhoald find the Mercury in 
the Baryſeope high or low, by obſerving the Situation and Poſture of the 
Bubbles; and conſulting that Inſtrument, it verified my Conjectures. And 


though whilſt the Atmoſphere was not too conſiderably either light or hea- 


vy, the Changes of the Air as to Heat or Cold, would (as I was laying) 
place the Bubbles ſometimes at the Top, and ſometimes at the Bottom of 
the Water, within the Compaſs of a Day; yet if the Atmoſphere were either 
very heavy or very light, the Bubbles would” continue at the Bottom or 
at the Top of the Water for many Days together, in Caſe the Atmoſpherz 
did not in all that time change its Gravity, 


fa 


for 


firſt Equation 3 and a 


E >. 


And I remember, that I did 
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for Curioſity's ſake, when the Quick-ſilver was high in the Baroſcope, put the 
Glaſs two or three Days in a South- Window about Noon (and for a good 
while after) and that in ſun-ſhining Weather, and yet even then the Bub- 
bles did not emerge, though it appeared by a good ſeaPd Weather-Glaſs, 
which I kept in the ſame Window, that the ambient Air was much warmer 


than at other times, when I had obſerv'd the Bubbles to Keep at the Top of 


tha Mater 21g 1403 0, 10 THEE 11H | 10 
N. B. 1. It being very difficult to poiſe ſeveral Bubbles preciſely, as well 


one as another, I thought it not ſtrange that all the three Bubbles did not 


conſtantly (though for the moſt part they did) riſe and fall together, but 
ſometimes tWa of them, and now and then (though ſeldom) one alone, 
would ſink or emerge, when the Change of the Weight of the Atmoſphere was 
not conſiderably enough to operate ſenſibly upon the reſt, And therefore 
*tis not amiſs to poiſe a great Number of Bubbles together, that after Trial 


made of all, the fitteſt may be choſen. For I have obſerved it ſometimes 
to happen that a Bubble that floated when *rwas firſt poiſed, would after 


a while ſubſide without any. manifeſt Cauſe, or if it were made to fink by 
ſuch a Cauſe, it would continue at the Bottom of the Water, though that 
Cauſe were removed; which difficult Phenomenon ſeeming to depend upon a 


| kind of Imbibition made of certain Particles of an aereal Nature by the Water, 


the Conſideration of it belongs to another Place, not to this, where it may 


ſuffice, that the Experiment did ſometimes actually anſwer Expectation, as 


that above related did, wherein my main Drift was to ſhew, that ſince, as 
the Atmoſphere is heavier or lighter, 'tis tapable to work upon Bodies under 
Water; ſo as to procure their ſinking, or their Emerſion; the Air ( though 
a Fluid a thouſand times lighter) muſt lean or preſs upon the Water it ſelt, 
by whoſe Intervention it produces theſe Effects, which confirms what I elſe- 
whete teach, that the Atmoſpbere is incumbent, as a heavy Body, upon the 


& terraqueous Globe. 


LXXIV. I cauſed the Edges of my Recipient to be well ground, fo as that 7 etc Ku- 


being apply'd, it every where touched a Glaſs Plate, which had alfo been da wo 


very ſmoothly ground to ſerve for a Cover to the ſame; and I ſpread a Piece Law the Ns 


of Lambeſtin werred,' over the ſaid Plate, and having thus applied it to 8 
the Engine, I put my Recipient over it: But in one Place there was a Hail- . 77 


: | ſhot'of Lead, Which kept the Receiver from being exactly applied to its Co- 


ver, that ſo the Air might more freely get out. And having afterwards 
whelmed another great Receiver overall, I cauſed the Pump to be plyed. All 
being well evacuated, I ſhook the Engine ſo as that the little Receiver fell off 
from the Hail-thot, and ſtood every where cloſe to the Skin, expanded over 
the Cover of the Glals Plate. Then I had no more to do but to, ſuffer the 
Air to re-enter into the great Receiver, and this Air preſſing upon the little 
one kept it ſo cloſely: faſtened to irs Cover, that it was impoſſible for me to 


1 ſever them. And I am aſſured, that the Air enters not into the ſmall Re- 
civer, when ' tis thus applied upon the Skin; for I have often pur Gages in them, „ 1. f. 
= which always kept at the ſame Height, altho' the Air was permitted to reg 


pals 
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paſs into the great Receiver, You might alſo let alone the putting under of 
the Hail-ſhot to keep up the little Recipient, becauſe the Air by irs Spring would 

lift it up ſufficiently 3 but then the Vacuum would not be ſo perfectly made. 

When I firſt began to keep Receivers thus void of Air, I apply'd Eels- 
Skins to the Cover : But I found them not proper for Things that are inten- 
ded to be conſerved a long Time, hecauſe by drying they grow /pringy, and 
this Spring is capable to raiſe the whole Pillar of Air that preſſes the Recei- 
ver againſt its Cover; and ſo the Air gets in between, and fills the place ex- 
hauſted. Tr OE „ e N 

Afterwards I employed Mutton-Skins ; but that ſticks yet leſs cloſe than an 
Eel- Sxin: For, as ſoon as the external Air comes to preſs upon it, it makes 
all the Vater, which wetteth the Skin, that ſtands over without, enter into 
the emptied Receiver; and you may ſee little Drops of Water coming out of 
"the Pores of the Skin that is under the Receiver; and after the Water is all 
entred, the Air quickly gets in the ſame Way. i 
At length I took a Lamb-Skin, and by means thereof I have kept Receivers 
empty 8 Days together, and never perceived it fail. Yet, for greater ſecurity, 
I do put Turpentine round about ſuch Receivers as I mean to keep ſtaunch a 
long Time. Mean while, this Difference betwixt the Skins of Mutton and 
Lambs is ſomewhat remarkable, and confirms what Phy/icians ſay of the diffe-, 
rent Conſtitution of Bodies in Youth and Old Age. I afterwards found that 
Paper wetted ſerves as well as a Lamb-Skin ; but you muſt put Turpentine 
about it before it be dry. ET. Fes © | 


Seeds ſom LXXV. Some Lettice-Seed being ſown upon ſome Earth in the open Air, 
tavtcd ke. and ſome of the ſame Seed at the ſame time upon other Earth in a Glaſs Re- 
ceiver 3 By ceiver of the Pneumatick Engine, afterwards exhauſted of Air, the Seed ex- 
e poſed to the Air was grown up an Inch and a half high, within 8 Days: But 
that in the exhauſted Receiver, not at all. And, Air being again admitted in- 
to the ſaid emptied Receiver, to ſee whether any of the Seed would then come 
up, it was found, that in the Space of one Week it was grown up to the 
height of two or three Inches. I; 


Experimens LXXVI. Exp. I. OF. 29th, 1667. Having procured a Piece of ſhining Wood, 
2 about the bigneſs of a Groat or leſs, that gave a vivid Light (for rotten Wood) 
berneew we put it into a middle. ſized Receiver, ſo as it was kept from touching the 


ai (l Shi. Cement; and the Pump being ſet a-work, we obſerved not, during the 5 or 
ning Wood H firſt Exſuctions of the Air, that the Splendor of the included Wood was 
74. 3,» Mmanifeſtly leſſened (though it was never at all increaſed;) but about the 7th 
ne 31. Suck, it ſeem'd to grow a little more dim, and afterwards anſwered our Ex- 
pectation, by loſing of its Light more and more, as the Air was ſtill farther 
pumped out; till at length about the 10th Exſuction, (though by the removal 
of the Candles out of the Room, and by black Cloaths and Hats we made 
the Place as dark as we could, yet) we could not perceive any Light at all 

to proceed from the Wood. 
Exp. II. Wherefore we let in the outward Air by Degrees, and had the 


pleaſure 


* 
— 
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pleaſure to fee the ſeemingly extinguiſh'd Light revive ſo faſt and perfectly, 
that it looked to us all almoſt like a little Flaſh of Lightning, and the Splen- 


dor of the Wood ſeemed rather greater than at all leſs, than before it was put 
into the Receiver. 3 


But partly for greater certainty, and partly to enjoy ſo delightful a Specta- 
cle, we repeated the Experiment with the like Succeſs as at firſt. Wherefore 
being deſirous to ſee how ſoon theſe Changes might be produced, we included 
the Wood into a very ſmall Receiver of clear Glaſs, and found, that in this 
the Light would begin to grow faint at the ſecond, or at leaſt at the third Ex- 
ſuction of the Air, and at the 6th or 7th would quite diſappear. And we 
found by a Minute- Watch, that the ſending the Candles out of the Room, 
the pumping out the Air till the Wood would ſhine no more, the re-admittin 

"of the Air (upon which it would in a trice recover its Light) and the ſending 
in for the Candles to conſult the Watch, did in all take up but 6 Mr- 
nutes. | | | | 
Exp. III. Having exhauſted this new Receiver till the Wood quite diſap- 
pear'd, we ſtaid ſomewhat above a quarter of an Hour in the Dark, without 
perceivifig. that the Wood had regained any thing of Light, tho? about the 
End of this Time, we made the place about it as dark as we could; and then 
it being too late at Night to protract the Experiment, we let in the Air; 
upon whoſe Admiſſion the Wood preſently recovered Light enough to 
be conſpicuous at a Diſtance, though it ſeemed to be ſomewhat leſs vivid 
than before; which yet may be either a Weakneſs in my Sight, or an Ef- 
= feof the Steams of the Cements, unfriendly perhaps to the Luminouſneſs of 
| the Wood. | RO *** TS. | 

5 The Night following we put in a piece of Wood bigger than the former, 

this being above an Inch long, and that ſhone very vigorouſly ; and having by 


a few Sucks quite deprived it of Light, we left it in the exhauſted Receiver 
for full half an Hour, and then coming into the dark Room again, we found 
all had not continued lo ſtanch, but that fome ſmall Portion of Air had inſi- 


nuated it ſelf into the Receiver. This we concluded to be but a ſmall Por- 
tion of Air, becaufe the Wood was bur viſible to an attentive Eye. And 
yet that it was really ſome Air which was got in, that cauſed the little glim- 
mering Light which we perceived, may appear by this, that it did preſently 
(as we expected) vaniſh at the firſt or ſecond Suck; and then the Air being 
tet into the dark Receiver, the included Wood preſently ſhone again as before; 
tho? I ſuſpected that I difcerned ſome little Diminution of its Brightneſs ; 
which yer till farther Trials of the like Kind, and for a longer Time, have 


been made, I dare not affirm. 


Exp. IV. Having obſerved on another occaſion, That ſometimes the Ope- 
ration, which the withdrawing the Air hath upon a Body included in the 
* Kecetver, proves more conſiderable ſome Minutes after we have ceaſed Pump- 
ing, than immediately after the Exerciſe is left off, F imagined, that even in- 
ſuch Caſes, where the Light is not made wholly to diſappear (tho? it be made 
almoſt quite to do ſo) by the emptying of the Pyeumatical-Glaſs, the ſuffering 
the Body to remain a while there, though. without any Pumping, (unleſs. now 
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and then a very little to remove the Air, that might have ſtolen in in the mean 


time) the remaining Light of che Body might probably be farther impaired, 
if not reduced quite to vaniſh, Lo examine this Conjecture, we put in a 


Body that was not Mood, which had ſome Parts much more luminous than 


the reſt; and having drawn out the Air, all the others diſappeared, and 


even the formerly br ghter ones ſhone but faintly, when the Pneumatical. 


Glaſs ſeem'd to be exhauſted. But keeping the included Body a while in that 
unfriendly Place, we perceived, the. Parts that had: retained Light, to grow 


more and more dim, ſome of them diſappearing 3 and that which was former: 
ly, the moſt conſpicuous, being now but juſt viſtble to an attentive Eye, and 


that ſcarce without Diſpute; for if we had not known beforehand, that a ſhi- 


ning Matter had been included in the Receive, perhaps we ſhould not have 
found it out. (And he that had the youngeſt Eyes in the Company could not 


at all diſcern it;) but the Air being let in, the Body began to ſhine again. 
Exp, V. The Rarefaction or Expanſion of the Air, having ſo notable an Ope- 
ration upon our ſnining Wood, I thought it would not be amils to try what 
the Compreſſion of the Air would do to it: For which Purpoſe we included a 
Piece of it in ſuch a little Inſtrument to compreſs as hath been deviſed and 
propoſed by Mr. Hoot. But tho* we impell'd the Air forcibly enough into 
the Glaſs, yet by reaſon, of the Thickneſs: requiſite in ſuch Glaſſes, and the 


Opacity, thence ariſing, we were not able then to determine, whether or 


no any Change was made in the Luminouſneſs of the Wood: Which I thought 
the leſs ſtrange, becauſe by ſome Experiments purpoſely deviſed, I had long 
ſince obſerved, That even a great Preſſure from a fluid Body, which — 
ſeth more: uniformly againſt all the Parts it toucheth of the conſiſtent Body, 
does work a far leſs manifeſt Change even on ſoft or tender Subſtances, than 


one would expect from the Force wherewith it compreſſetn. 
Exp. VI. Thinking fit to try whether a ſmall Quantity of Air, without 


being ventilated or renewed, might not ſuffice to maintain this cold Fire, 
tho? it will not that of a live Coal, or a Piece of Match, we cauſed a Piece of 
ſhining Wood to be hermetically. ſealed up in a Pipe of clear and thin Glaſs; 
but tho? carrying it into the Dark, we found it had quite loſt its Light, yet 


imagining that that might proceed from its having been over-heated (be- 


ing ſeal'd up in a Pipe not long enough to afford it a due Diſtance from the 


Flame of the Lamp we employ'd to ſeal it) we cauſed 2 or 3 Pieces of freſh 
Wood, amounting all of them to the Length of about two Inches, to be ſeal'd 
up in a ſlender Pipe between 4 or 5 Inches in Length; which being warily 


done, the Wood retained its Light very well, when the Operation was over, 


and afterwards lay ing it by my Bed- ſide, when the Candles were carry'd awa 
out of the Room, I conſidered it a while before I went to ſleep, and found it 
to ſhine vividly, | | 


The next Morning when I awaked, tho? the Sun was: riſen, yet forbearing 
to draw open the Curtains of my Bed*rill I had look' d upon the feal'd. Glaſs, 


which I had fenced with a Piece of Cloth held between it and the Win- 


dow, my Eyes having not yet been expoſed to the Day-light, fince the 


Darkneſs they had been accuſtomed to during the Night, made me think the 
. | oe” N ood 
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Wood ſhined brighter than ever. And at Night, after 10 of the Clock, look- 
ing on it in a dark Place, it appeared luminous all its length, though not ſo 
much as in the Morning. 
The Morning after, and the Night after that, the ſame Wood did likewiſe 
manifeſtly, though not vigorouſly, ſhine; eſpecially one Piece, whoſe Light 
was much more vivid than the reſt: And, for ought I know, I might have 


obſerved them to ſhine longer, it one of the ſealed Ends of the Glaſs had not 
been accidentally broken. 1 


Exp. VII. I cauſed a Piece of Iron to be forged, whoſe Top was of the Big- 
neſs of a Nutmeg; the reſt being a Stem of an Inch, or an Inch and a half long, 
for which we provided a little Candleſtick of Tobacco. Pipe Clay, which would 
not yield any Smoak to fill and darken the Receiver. Then having heated the 


Iron red-hot, and placed it in this Clay, fo that the round Part was clearly 
protuberant, we conveyed it into a Receiver of white Glaſs, which was ſo 


placed, as to keep the Sides at as great a Diſtance as we could from the Iron, 
leſt the exceſſive Heat ſhould (as we much feared it would) break the Glaſs. 
Then ſending away the Candles, and making the Room dark, we haſtily 
pumped out the Air, but could not perceive the withdrawing of it had any 
Operation on the glowing Iron. And though it continued ſhining long enough 
to give us an Opportunity to pump out and let in the Air three ſeveral Times, 


yet we could not obſerve, that the Air had any manifeſt Operation one Way 
or other. For though upon the withdrawing of the Air the Iron grew dimmer 


and dimmer, yet that I attributed to the cooling of it; and the rather, be- 


cauſe having (to examine the Conjecture) let in two or three times the Air, 


when the Receiver had been exhauſted, there appeared no manifeſt Increaſe of 
Light upon the ſudden Admiſſion of it. EE - 
Exp. VIII. Some curious Perſons would perhaps, if they had been preſent, 
have deſired to fee a Trial made, whether or no a ſmall Piece of ſhining Wood, 
being ſo included in the Receiver, as that the pumping out of the Air ſhould 


have no injurious Operation upon the Body of it, its Light would, upon the 


withdrawing of the Air, be manifeſtly diminiſhed : This Way I was the leſs 
backward to try, becauſe it did not readily occur to my Memory, that by any 


manifeſt Experiment it appeared, that a Body, more thin than Air, will, or 
can, tranſmit Light, as well as other Diaphanous Mediums. Wherefore ha- 
ving hermetically ſealed up a Piece of ſhining Wood in a ſlender Pipe, and pla- 


ced it in a ſmall Receiver that was likewiſe made of clear Glaſs, we exhauſted 
it of Air, and afterwards let in again that which we had excluded. But by nei- 
ther of the Operations could we perceive any ſenſible Decrement or Increaſe 
of the Light of the Wood ; though by that very Obſervation it appeared, 
that the Glaſs had been well ſealed, ſince otherwiſe the included Air would 
bony got out of the Pipe into the Receiver, and have left the Wood without 

lobe las | 

Exp. IX. I took an old, but thin Glaſs, ſealed at one End, whoſe Shape 
was pretty cylindrical, and whoſe Bore was about the Bigneſs of a Man's lit- 
tle Finger, and whoſe Length was about a Foot or more. Into this Pipe, near 
the ſealed End, we put a Piece of ſhining Wood, wedged in with a Piece of Cork 


to keep it from falling; and having inverted the Noſe of it into another flen- 
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der Glaſs, but not cylindrical, wherein was pretty Store of Quick- ſilver, we 
put them both into a long Receiver, ſhaped almoſt like a Glaſs Churn ; and 
having pumped a while, that the Air included in the Pipe expanding it ſelf, 
might depreſs the Quick- ſilver, and fo make Efcapes into the Receiver as long 
as we thought fit; we then let in the outward Air, that the ftagnant Quick- 
ſilver might be impelled into the Cavity of the Pipe now freed from much of 
the Air, to the Height requiſite for our Purpoſe. 

This done, we plied the Pump again, and obſerved, that as the Air in the 
Pipe did by its own Spring expand it ſelf more and more, and grow thinner _ 
and thinner, the ſhining Wood grew dimmer and dimmer, till at length it 
ceaſed to ſhine, the internal Air being then got a good way lower than the 
Surface of the external Quick-ſilver; whereupon opening the Commerce be- 
| tween the Cavity of the Receiver, and the Atmoſphere, the Quick-ſilver was 
driven up again, and conſequently the Air above it was reſtored to its former 
Denſity ; upon which the rotten Wood alſo recovered its Light. What the 
greateſt Expanſion of this Air was, we could not certainly determine, 
becauſe the Expanſion raiſed the external Quick-ſilver fo high, as to hinder 
us to ſee and meaſure it: But we gueſled, that the Air reached to about 
a Foot or more from the Top of the Pipe to the Surface of the Quick-filver 
near the Bottom of it. But when that rarified Air was impelPd into its for- 
mer Dimenſions, we meaſured it, and found, that the upper Part of the 
Tube, unpoſſeſt by the Quick-filver, was about 3 Inches; and the Wood be- 
ing about an Inch long, there remained two Inches or ſomewhat better for the 
Air. But this Experiment ought to be repeated, when exacter Inſtruments. 
can be procured. „„ p 5 Bo 

Exp. X. Thinking it fit to try, as well, whether ſtinking Fiſh that ſhines, 
be of the ſame Nature, as to Luminouſne/s, with rotten Wood that ſhines too; 
as, Whether the withdrawing of the Air will extinguiſh or eclipſe the Light 
of a conſiderable Bulk of /uminous Matter, as in the Experiments hitherto 
made, we found it would do to a ſmall one; we took a Fiſh that we had 
kept, and cauſed to be watched till it was almoſt all over luminous, though 
much more in the Belly, and ſome Parts of the Head, than elſewhere: And 
having ſuſpended him in a convemiently ſhaped Receiver, we found him to 
give fo great a Light, that we ſuſpected beforehand that the withdrawing, 
of the Air would hardly have its full Operation upon a Body, whoſe Bulk 
was conſiderable as e its Light very vivid, and which had many lumi- 
nous Parts retired to a pretty Diſtance from the Air. Accordingly having 
-exhauſted the Receiver as much as we were wont, it appeared indeed, efpe- 
cially towards the latter End of the Operation, that the Abſence of the Air 
did confiderably leſſen, and in ſome Places eclipſe the Light of thoſe Parts 
that ſhone leſs ttrongly : But the Belly appeared not much leſs luminous than 
before. Wherefore ſuppoſing, that upon the turning of the Szopcock, the Air 
coming in much more haſtily than it could be drawn out, we ſhould have 
the belt Advantage to diſcern, what Intereſt it had in the Luminouſneſ of the 
Fiſh, we re-admitted it: And upon its ruſhing in, perceived the Light to 
be, as it were, revived and encreaſed; thoſe Parts of the Fiſh that were 
n in Ji ee 343+ 3 X 637-4 ſcarce 
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ſcarce viſible before, or ſhone but dimly, receiving preſently their former 
Splendor. | 1 | 
And not to leave unproſecuted the remaining Part of the Experiment, 
which was to try, whether it was the Kind of the luminous Body, or only the 
Greatneſs of the Bult, and the YVividneſs of Light, and, if I may ſo ſpeak, 
the Tenacity of the Subſtance it reſided in, that made the Difference between 
the Fiſh and Wood; we put Part of a Fiſh of another Kind, that ſhone much 


more faintly than that hitherto ſpoken of, and but in ſome Places; and by the 


withdrawing the Air, we made fome of the luminous Parts diſappear, and the 
others ſo dim, as ſcarce to be diſcerned 3 and yet both the one and the other 
regained their former Light upon the Return of the Air. 1 
And to purſue the Experiment a little farther, we put in ſuch a Piece of 
the firſt Fiſh, as though it were bright, was yet but thin, and not conſidera- 
bly great; and upon pumping out the Air, we found it, according to our 
Expectation, quite eclipled, though it recovered its Light upon the Air's 
Re-entry. 5 . | 
*Tis probable that ſome will make uſe of this Diſcourſe to countenance 
their Opinion, That notwithſtanding the Coldneſs (at leaſt as to Senſe) of 
Fiſhes and other Animals, there may be in the Heart and Blood a vital Kind 
of Fire which needs Air, as well as thoſe Fires which are ſenſibly hot: Which 


may leſſen the Wonder, that Animals ſhould not be able to live when robb'd 


of Air. . | 
Exp. XI. To examine the Conjecture mentioned in the laſt Experiment, 


That the Durableneſs of the Light in the ſhining Fiſh, in ſpight of the with- 


drawing the Air, might proceed in great Part from the YVividneſs of it, and 
the Beauty of the Matter it reſided in, rather than from the Extent of the 
luminous Body, in Compariſon of the ſmall Pieces of ſhining Wood, I hither- 
to had made my Trials with; in Dec. 1667. I got a large Piece of Wood, 
whoſe luminous Superficies might be perhaps 10 or 12 times as great as that 
which the Eye ſaw at once of the Surface of ſuch Fragments of ſhining Wood 
as I was wont to employ : And though ſome Parts of this large Superficies 
ſhined vividly enough (for rotten Wood, for the Light was uſually inferior 
to that of our Fiſh) yer this great Piece being put into a convenient Recei- 
ver, was, upon the withdrawing of the Air, deprived of Light, as the ſmal- 


ler ones had been formerly; the returning Air reſtoring its Light to the one, 


as it had done to the other. | 
Exp. XII. I took ſome ſmall Pieces of rotten Fiſh, that ſhone, ſome of them 
more faintly, and ſome of them more vividly, in reference to one another, 
but none as ſtrongly as ſome that I could have employed; and having in a 
very {mall and clear Receiver ſo far drawn off the Air, as to make the inclu- 
ded Body diſappear, we ſo ordered the Matter, that we kept out the Air for 
about 24 Hours; and then allowing the Air to re-enter in a dark Place, 
and late at Night, upon its firſt Admittance the Fiſh regained its Light. 
Exp. XIII. This compared with ſome of my former Obſervations about 
Putrefaction, put me upon a F tho? it miſcarried, I ſhall 59 | 
| | | 8 2 | MAKE 
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make mention of, that in caſe you, who are better furniſhed with Glaſſes, 


think ic worth while, you may get reiterated by the Society's Operator; con- 


ſidering how great an Intereſt Putrefaction hath in the ſbining of Fiſhes, and 


Air in the Phenomena of Putrefaction. I thought it might be ſomewhat to the 


Purpoſe, to take a Fiſh, that was, according to the common Courſe I had 


obſerved in Animals, not far from the State, at which it would begin to ſhine 5 


and having cut out a Piece of it, I cauſed the reſt to be hung up again in a 
Cellar, and the exſected Piece to be put into a ſmall and tranſparent Receiver, 
that we might obſerve, if a Day or two, or more, after the Fiſh in the Cel- 
lar ſhould begin to ſhine, that in the exhauſted Receiver would either alſo 
ſhine, or (becauſe that ſeem'd not likely) would, notwithſtanding the Check 
which the Abſence of the Air might be preſumed to give the Pulrefaction, be 


found to ſhine too, either immediately upon the Admiſſion of the Air, or not 


Jong after it. 


But this Experiment was only deſigned and attempted, not compleated; the 
Receiver being ſo thin, that upon the Exbauſtion of the internal Air, the 
Weight of the external broke it, and we could ſpare another of that Kind 
from Trials, we. were more concerned to make: Notwithſtanding which we 


made one Trial more, which ſucceeded no better than the former, but miſ- 


carried upon a quite different Account, viz. Becauſe neither the included 
Piece of Fiſh, nor the remaining, tho' it were of the ſame Sort with the 
Fiſhes I uſually employed, would ſhine at all, tho'-kept a pretty while be- 
yond the uſual Time, at which ſuch Fiſhes were wont to grow luminous. Bur 


that this Paragraph may not be uſeleſs to you, I'Il take this Occaſion to give 


you a couple of Advertiſements, that may relate not only to this Experiment, 


but alſo more generally to thoſe whether precedent or ſubſequent, where bi- 
aing Fiſh are employ*d. | | om 


Advertiſement I. In the firſt place then, I will not undertake, that all the 
Experiments you ſhall make with rotten Fiſh, ſhall have juſt the ſame Suc- 


ceſs with theſe I have related. For, as I elſewhere obſerved, that the Event 
of divers other Experiments 1s not always certain, ſo I have had Occaſion to 
obſerve the like about ſhining of Fiſhes. And I remember, that having once 
deſigned to make Obſervations about the Light of rotten Fiſhes, and having, 
in order thereunto, cauſed a competent Number of them to be bought, not 


one of them all would ſhine ; tho' they were bought by the ſame Perſon I 


was wont to employ, and hung up in the ſame Place where I uſe to have 
them put, and kept not only till they began to putrify, but beyond the Time 
that others uſed to continue to ſhine: Altho' a Parcel of the ſame Kind of 
Fiſhes, bought the Week before, and another of the ſame Kind, bought not 
many Days after, Hined according to Expectation, What the Reaſon of this 
Diſappointment was, I could not determine; only I remember, that at the 
Time it happen'd, the Weather was variable, and not without ſome Days of 
Froſt and Snow. 3 „ 
Adver. II. Notice muſt alſo be taken in making Experiments with Hinin 
Fiſh, that their Luminouſneſs is not wont to continue very many Days: Which 
Advertiſement may be therefore uſeful, becauſe, without it we may be apt 


ſome- 


. 
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ſometimes to make Trials, that cannot be ſoon enough brought to an Iſſue, 
and ſo we may miſtake the Loſs of Light in the Fiſh to be a Deprivation of 
it, cauſed by the Experiment, which indeed is but a Ceſſation according to the 
_ uſual Courſe of Nature. | 
Exp. XIV. We put a Piece of ſhining Fiſb into a wide- mouth'd Glaſs, about 
half fill'd with fair Water, and having plac'd this Glaſs in a Receiver, we ex- 
hauſted the Air for a good while, to obſerve, whether when the Preſſure of 
the Air was removed, and yet (by Reaſon of the Water that did before keep 
the Air from immediately touching the Fiſh) the Exhauſtion of the Receiver 
did not deprive the Fiſh of that Contact of Air, which it had loſt before; whe- 
ther, I ſay, in this Caſe the Abſence of the Air would have the ſame Influence 
on the ſhining Body, as in the former Experiments. | 
And here, as far as the numerous Bubbles excited in the Water would give 
us leave to diſcern it, we could not perceive, that either the Abſence or Re- 
turn of the Air had any great Operation upon the Light of the immerſed Body. 
I ſhall here inform you, that tho' when I formerly put together ſome Notes. 
about luminous Bodies, I confined not my Obſervations to one or two Sorts of 
Fiſhes 3 yet theſe Experiments were all of them (except a collateral one or 
two) made with Mhitings, which, among the Fiſhes I have had Occaſion to 
take Notice of, is (except one ſort that I cannot procure) the fitteſt for ſuck 
Trials. 85 | „ 

Exp. XV. To proſecute the I. and IX. Experiments in one Trial, we took. 
ſomewhat late at Night a Piece of rotten Fiſh, which we judged to ſhine too 
ſtrongly to be quickly deprived of all its Light; and having put it into a ſmall 
and clear Reteiver, we found, as we had foreſeen, that the Light was much 
impaired, but nothing near ſuppreſſed by the withdrawing of the Air. Where- 

fore having removed the Receiver into a convenient Place, I caus'd it to be 
brought to me about Midnight, and having made the Place pretty dark, I per- 
> ceived the included Body to continue to ſhine more vividly than one would 
have expected (and, if I miſtake not, I ſaw it ſhining in the Morning whilſt 
it was dark ;) but the Night after, coming to look upon it again, its Light ap- 
peared no more: Notwithſtanding which, I made a Shift to keep out the 
Air about 24 Hours longer, and ſo after 48 Hours in all, we opened the Re- 
ceiver in a dark Place, and preſently upon the [zgreſs of the Air, were pleaſing- 
ly ſaluted with ſo vivid an Apparition of Light, that the included Body cont1- 
nued to ſhine, when carried into a Room, where there was both Fire and Can- 
dle, if it were but by a Hat ſkreen'd from the Beams. 

Being encouraged, as well as pleaſed with this Succeſs, we forthwith ex 
hauſted the Air once more out of the ſame Receiver, and having kept it about 
4 Hours longer, we look'd upon it again in a dark Place, and finding no Ap- 
pearance of Light, let the Air in upon it, whereby it was made to-ſhine again, 
and that vigorouſly enough. 5 

The Suddenneſs, with which the included Body appear'd to be, as *rwere, 

rekindled upon the firſt Contact of the Air, revived in me ſome Suſpicions, I. 

have had, about the poſſible Cauſes of theſe ſbort-liv*d Apparitions of Light 

(for I ſpeak not now of real Lamps found in Tombs, for a Reaſon to be told: 
. | vou 
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you another Time) which diſcloſing themſelves upon Mens coming in, and 
conſequently letting in freſh Air into Vaults, that had been very long cloſe, _ 


did ſoon after vaniſh... 
Theſe Thoughts, as I was ſaying, occurred to me upon what I had been 
relating, by Reaſon of the den Operation of the freſh Air upon a Body, that 


but a Minute before diſcloſed no Light. - For though the Lights reported to 
have been ſeen in Caves, quickly diſappeared, which that of our Fiſh did not; 


yet that Difference might poſſibly proceed from the "Tenacity, or ſome other 
Diſpoſition of the Matter, wherein the Luminouſueſ of the Fiſh refides : For 
I remembred that I had more than once obſerved a certain glimmering and 
| ſmall Light to be produced in a Sort of Bodies, upon putting them out of their 


former Reſt, and taking them into the Air; which Sparks would vaniſh them- 
ſelves, ſometimes within one Minute, fometimes withm a few Minutes. Bur 


as theſe Thoughts were but tranſient Conjectures; ſol ſhall not entertain you 
any longer about them, but rather contenting my ſelf with the Hint already gi- 
ven, take Notice of what may be more certainly deduced from our Experi- 


ment, which is, that the Air may have a much greater Intereſt in divers odd 


Phenomena of Nature, than we are hitherto aware of. 


And for Confirmation of our Experiment, I ſhall add, that having in ano- 
ther Receiver eclipſed a Piece of Fiſh that ſhone when *twas put in more lan- 


guidly than divers others we had tried, I kept it about 3 Days and 3 Nights in 


a Receiver ; after which I opened it in the Dark; and upon letting in the Air 


this Bady, that ſhined but faintly at firſt, it immediately recovered its 


ſo long ſuppreſſed Light. And having included another Piece that was yet 
more taint than this, when it was put into the Receiver, and having kept this 


Piece alſo 3 Days and 3 Nights in the exhaufted Glaſs, I let in the Air upon 
it; and notwithſtanding the Darkneſs of the Place, nothing of Light was there- 


n revived. But this being little other than I expected from a Body that 


ſhined ſo faintly, when *twas put into the Receiver, and had been kept there ſo 
long, I reſolved to try whether the Appulſe and Contact of the Air would 
have that Operation after ſome Time that it had not at firſt ; and accordingly, 
after having waited a while, I obſerved the Fiſh to diſcloſe a Light, which tho? 
but dim, was yet manifeſt enough. IP ad 

I ſhall only add, That having included in ſmall Receivers 2 Pieces of rotten 


Whitings, whereof the one, before it was put in, ſcarce ſhone ſo vividly as did 


the other after the Receiver was exhauſted ; and having ordered the Matter 
ſo, that we were able to keep out the Air for ſome Days, at the End of about 


48 Hours, we found, that the more ſtrongly ſhining Body retained yet a deal 


of Light; but afterwards looking upon them both in a dark Place, we could 
not perceive in either any Shew of Light. Wherefore having let in the Air 
into that Receiver, whereinto the Body that at firſt ſhined the faintlier had 
been put, there did not enſue any glimmering of Light for a pretry while ; 
nay, upon the ruſhing in of the Air into the other Glaſs, the Body that at firſt 
ſhone ſo ſtrongly, and that continued to ſhine fo long, ſhewed no glimmering; 
of Light. But within leſs than a Quarter of an Hour we ſaw a manifeſt Light 
in the Body laſt named, and a while after the other allo became viſible, but by a 
= | Light 
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Light very dim. The more luminous of theſe Bodies J obſerved to retain ſome 
Light 24 Hours after; and the hitherto recited Experiment had this peculiar 
Inſtance in it, that the 2 Receivers were uninterruptedly kept exhauſted no leſs 
than 4 Days, and as many Nights. ; | 
LXXVII. I. 1. We put a full grown Duck into a Receiver, whereof ſhe a. een 
fill'd, by our Gueſs, a third Part, or ſomewhat more, but was not able to mr, ny 
* Rand in any eaſy Poſture in it; then pumping out the Air, within the ſhort 5. 51, e. 
Space of one Minute, ſhe appeared much diſcompoſed, and between that and g po 
the ſecond Minute, her ſtrugling and convulſive Motions increaſed fo much, “““ 
; that her Head alſo hanging careleſly down, ſhe ſcemed to be juſt at the Point 
F of Death: So that it did not appear, that, notwithſtanding the peculiar Stru- 
cture of ſome Veſſels about the Heart, which enable theſe and other Water 
Birds to continue without Reſpiration for ſome Time under the Water, this 
Duck was able to hold out conſiderably longer than a Hen, or other Bird not 
aquatick might have done. CE Ag Ce 
This Duck, being revived upon the Admiſſion of freſh Air, and again ſhut 
up in the fame Receiver with the Air in it, continued five Times as long as be- 
fore, without appearing any ways diſcompoſed. 5 
2, We conveyed a Duckling, that was not yet callow, into the ſame Recei- 
ver, and obſerv'd, that before the firſt Minute was quite ended, ſhe gave mani- 
feſt Tokens of being much diſordered, and before a ſecond Minute was expir'd, 
ſeveral convulfive Motions obliged us to let the Air in upon her, whereby ſhe 
quickly recover'd. „ | 
NV. B. When the Receiver was pretty well exhauſted, ſhe appeared manifeft- 
ly bigger than before the Air was withdrawn, efpecially about the Crop, tho” 
that was very turgid before. We kept the ſame Duckling in the ſame Receiver 
very cloſe, to keep out all external Air, and to keep in the excrementitions 
Steams of her Body for above 6 Minutes, without perceiving her to grow ſick 
—_—_ TXT. Tritt | 
II. 1. Jan. 1664. We included a Viper in a ſmall Receiver, and as we drew Ver- 
= out the Air, ſhe began to ſwell, and afforded us theſe Phænomena. 
a 1. It was a good while after we had left pumping, e'er the Viper began to 
ſwell ſo much as to be forced to gape; which afterwards ſhe did. 
2, That ſhe continued, by our Eſtimate, above 22 Hours in the exhauſted 
Receiver, without giving clear Proof of her being kill'd. 
3. That after ſhe was once ſo fwell'd, as to be compelled to open her Jaws, 
ſhe appeat*d ſfender and lank again, and yet very ſoon after appear'd ſwell'd. 
again, and had her Jaws disſoined as before. 
2. We took a Viper, and including her in the greateſt Sort of ſmall Receivers, 
| we emptied the Glaſs very carefully, and the Ver moved up and down with- 
in, as It were to ſeek for Air, and after a while foamed a little at the Mouth, 
and left of that Foam ſticking to the inſide of the Glaſs. Her Body ſwel— 
led not conſiderably, and her Neck leſs, till a pretty while after we had 
1 125 3 but afterwards the Body and Neck grew prodigiouſly tu- 
= Tnid, an | 
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d, an a Bliſter appeared upon the Back. An Hour and an Half after 
the Ex hauſtion of the Receiver (which we then, by Trial, found to be pretty 
£4 . ſtanch) 
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ſtanch) the diſtended Viper did give by Motion, manifeſt Signs of Life; but 
we obſerved none afterwards. The Tumour. reached to the Neck, but did 
not ſeem much to ſwe!l the under Chap. Both the Neck and a great Part 
of the Throat being held betwixt the Eye and the Candle, were tranſparent 
enough, where the Scales did not darken them. The Jaws remained mighti- 
| | ly opened, and ſomewhat diſtorted ; the Epiglotlis with the Rimula Laryngis 

WH (which remained gaping) was protruded almoſt to the farther End of the + 
= | nether Chap. As it were, from beneath this Zpiglottis came the black Tongue, 
and reached beyond it, but ſeemed by its Poſture not to have any Life, 
and the Mouth alſo was grown blackiſh within : But the Air being re- 
admitted after 23 Hours in all, the Viper's Mouth was preſently clos'd, 
though ſoon after it was open'd again, and continued long ſo ; and ſcorching 
or pinching the Tail made a Motion in the whole Body, that argued ſome 

| Lat: | 12 175 | | . "8 

. 3. April 25. We included an ordinary harmleſs Snake, together with a 1 

age, in a pretty portable Receiver, which, being exhauſted and well ſecur'd | 

againſt the Ingreſs of the Air, was laid aſide in a quiet Place, where it conti- 

nued from 10 or 11 a-Clock in the Forenoon, till about 9 the next Morning; 

and then, though he ſeem'd to be dead, and gave no Signs of Life upon the 

ſhaking of the Receiver; yet upon holding the Glaſs at a convenient Diſtance 

from a moderate Fire, he did in a ſhort Time manifeſt himſelf to be alive by 

ſeveral Tokens, and even by putting forth his forked Tongue. In that Con- 

dition I left him, till the next Day, early in the Afrernoon ; at which Time 

he was grown paſt Recovery, and his Jaws, which were formerly ſhut, ga- 

5 exceeding wide, as if they had been ſtretched open by ſome external 

-. Force; " 

. III. 1. Sept. 9, 1662. We took a large luſty Frog, and having included 

her in a ſmall Receiver, we drew out the Air, and left her not very much ſwell'd, 

and able to move her Throat from Time to Time, though not ſo faſt as when 

ſhe freely breathed before the Exſuction of the Air. She continued alive 

about 2 Hours that we took Notice of, ſometimes removing from the one 

Side of the Receiver to the other; but ſhe ſwell'd more than before, and did 

not appear by any Motion of her Throat or Thorax to exerciſe Reſpiration; 

but her Head was not very much ſwell'd, nor her Mouth forced open. After 

ſhe had remained there ſomewhat above 3 Hours (for it was not 31 Hours) 

perceiving no Sign of Life in her, we let in the Air upon her, with which 

the formerly tumid Body ſhrunk very much, but ſeem'd not to have any 

other Change wrought in it; and though we took her out of the Receiver, 

yet in the free Air it ſelf, ſhe continued to appear ſtark dead, Nevertheleſs 

to ſee the utmoſt of the Experiment, having cauſed her to be laid upon the 

Graſs in a Garden all Night, the next Morning we found her perfectly alive 

again. | 

* Jan. 29, 1660. About 11 of the Clock in the Forenoon, we put a Frog 

intoa ſmall Receiver, containing about 454 Ounces Troy Weight of Vater, out 

of which we had tolerably well drawn the Air (ſo that when we turned the 

Lock under Water, it ſucked in about 134 Ounces of Fater :) The Frog con- 


tinued 


% 
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tinued in it (the Receiver all the while under Waler) lively enough till about 
gz of the Clock in the Afternoon, when it expir'd. The Frog at the firſt 
ſeem'd not to be much altered by the Exſuction of the Air, but continued 
breathing both with her Throat and Lungs. | | 
3. Sept. 6th, 1662. We included into a large Receiver a couple of Frogs new- 
ly taken, the one not above an Inch long, and proportionally ſlender ; the 
other very large and luſty. Whilſt the Air was drawing out, the leſſer Frog 
ſkipped up and down very lively, and ſomewhat to our Wonder, clambered 
up ſeveral Times to the ſides of the Receiver, inſomuch that he ſometimes 
reſted himſelf againſt the ſides of the Glaſs, when his Body ſeem'd to be per- 
pendicular to the Horizon, if not in a reclining Poſture, He continued to 
{ſkip up and down a while after the Exſuction of the Air, but within a quar- 

ter of an Hour (meaſur*d by a Minute-FWatch) we perceived him to lie ſtark 
dead, with his Belly upwards. The other Prog that was very large and ſtrong, 
tho* he began to ſwell much upon the Withdrawing of the Air, and ſeem'd to 
be diſtreſſed, by his frequently leaping up, after the Air was drawn out, which 
he did not before, yet being as we ſaid very luſty, he held out half an Hour; 
at which Time the Weight of the outward Air broke the Receiver, and there- 
by brought him a Reprieve. 8 : : 

4. Sept. 11. We took a ſmall Frog, and having conveyed her into a very 
ſmall portable Receiver, we began to pump out the Air. At firſt ſhe was 
lively enough, but when the Air began to be conſiderably withdrawn, ſhe ap- 
peared to be very much diſquieted (leaping ſometimes after an odd Manner, 
as it were to get out of the uneaſy Priſon) but yet not ſo, but that after the 
Operation was ended, and the Receiver taken off, the Frog was perfectly 
alive, and continued to appear ſo (if I am not miſtaken) near an Hour, tho? 
the Abdomen was very much, and the Throat ſomewhat extended; this latter 
Part having alſo left that wonted panting Motion that is ſuppoſed to argue and 
accompany the Reſpiration of Frogs, At the end of about zath Hours, after 
the Removal of the Receiver from the Pump, the Air was let in; whereupon 
the Abdomen, which by that Time was ſtrangely ſwell'd, did not only fub- 
ſide, but ſeem'd to have a great Cavity in it, as the Throat alſo propor- 
tionally had; which Cavities continued, the Frog being gone paſt all Reco- 
very. | - 

7, 5 Apr. 14. A large Frog was conveyed into a plated Receiver, and the Air 
$ being withdrawn, her Body by Degrees was diſtended. The Receiver with 
£ the Gage were kept under Water near 7 Hours; at the End of which I found 
the Receiver ſtaunch, but the Frog dead and exceedingly ſwelled ; upon the 
letting in of the Air, ſhe became more hollow and lank than ever. 1 | 

IV. Being deſirous to try whether Animals that had lately been accuſtom- N 
ed to live either without any, or without a full Reſpiration, would not be 
more difficultly or ſlowly kill'd by the want of the Air, than others, which 
had been longer uſed to a free Reſpiration we took a Kitling that had been 
kitten'd the Day before, and put it into a very ſmall Receiver that we 
gueſſed to hold about a Pint or lels, that it might be the ſooner exhauſted, 
Within one Minute, or a little more, after the Air firſt began to be with- 
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drawn, the little Animal, who in the mean Time had gaſped for Life, and had 
ſome violent Convulſions, lay as dead, with its Head downwards, and its 
Tongue out; but upon letting in of the Air, it did in a Trice ſhew Signs of 
Life, and being taken out of the Receiver, quickly recovered. 5 
Another of the ſame Litter being put into the ſame Receiver, quickly be- 
gan, like the other, to have Convulſions, after which it lay as dead, But 
tho* we continued pumping, and could not perceive that the Engine leaked 
more than in the former Experiments; the Killing began to ſtir again, and after 
a while had ſtronger and more general Convulſions than before, till at the End 
of full 6 Minuies after the Exſuction of the Air was begun, the Animal ſeem- 
ing quite dead, was taken out of the Veſſel, and lay with its Mouth open, 
and its Tongue lolling out, without any ſenſible Breathing and Pulſation; till 
having ordered it to be pinched, the Pain, or ſome internal Motion, 
produced by the external Violence done to it, made it immediately 
ive manifeſt Signs of Life, thô' there was yet no ſenſible Motion of the 
Met or the Lungs ; but afterwards gaping and fetching its Breath in an odd 
Manner, and with much ſtraining, as I have ſeen ſome Fetus's do when cut 
out of the Womb, it by little and little, within about a quarter of an Hour, 
_ recovered. 100 
Incloſing another Kling kitten'd at the ſame Time, in the ſame Receiver, 
we obſerv'd, that divers violent Convulſians, as it were gaſping for Breath, 
into which it began to fall at the ſecond or third Suck, ended in a ſeemin 
Death, within about a Minute and a half. A while after, notwithſtanding 
our continuing to pump, the Kling gave manifeſt Signs of Life, which was 
not till it had endured divers Convulſions, as great as thoſe of the firſt Fir, 
if not greater. When 7 Minutes from the Beginning of the Exhauſtion were 
completed, we let in the Air, upon which, the little Creature that ſeem'd ſtark 
dead before, made us expect that it might recover; but tho? we took it out 
of the Receiver, and put Aqua-vitz into its Mouth, yet it irrecoverably 


died in our Hands. 


By what has been related, it appears, that thoſe Animals continued 3 Times 
longer in the exhauſted Recejver, than other Animals of that Bignels would 
probably have done. Eg 


The Air cn-- V. 1. We put ſome Water in an open Tube, and ſuffer'd the Air latitant 
ceales 7 in it to eſcape in an exhauſted Receiver, without any Artifice to catch it; b 

auors. which Trial, the Water did not part with any thing of its Bulk, that made a 

Diminution ſenſible to the Eye. ö 1 

2. A chymica] Pipe, ſeal'd at one End, and 36 Inches (or ſomewhat leſs) 

in Length, was fill'd with Water, and inverted into a Glaſs Veſſel, not two 

Inches in Diameter, and but th of an Inch or little more in Depth. Theſe 

Glaſſes being conveyed into a fit Receiver, and the Air being leiſurely pump'd 

out, and ſomewhat ſlowly re-admitted, the numerous Bubbles that had aſcen- 

ded during the Operation, conſtituted at the Top an Aereal Aggregate, amount- 
ing to 28 wanting about an 100 Part of an Iuch. Tp, 

g. Preſently aft er, another Tube was fill'd again with the ſame Water, and 

inverted, and the Water being drawn down to the Surface of the veſſel- 


led 
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led Water, and the Air let in again, the Water was impelPd up to the very 
Top, within a roth and half a Tenth of an Inch. 

4. The Tube for meaſuring the Air latitant in the Water, was 43 3 Inches 
above the Surface of the ſtagnant Water: The Air collected out of the Bub- 
bles at the Top of the Water, was the firſt Time 2 of an Inch, and 
ſomewhat better; the ſecond Time we eſtimated it but + and . Tie Akt 

Time the Water in the Pipe was made to ſubſide full as low as the Surface of 
the reſtagnant Water : The Second Time, the loweſt we made it ſubſide ſeem'd 
to be 4 or 5 Inches above the Surface of the Water in the open Veſſel. | 

1 muſt here advertiſe, that the Air at the Top of the Tube did poſſeſs more 
Room than its Bulk did abſolutely require, becauſe it was ſomewhat defen- 
ded from the Preſſure of the Atmoſphere by the Weight of the ſubjacent Cy- 
linder of Water, which might be about 3 or 4 Foot long. 

5. We provided a clear round Glaſs, furniſh'd with a Pipe or Stem of about 
9 Inches in Length, the globuleus Part of the Glaſs being on the outſide about 
3+ Incbes in Diameter; the Pipeof this Glaſs was within an Inch of the To 
meltedat the Flame of a Lamp, and drawn out for -two or three Inches as 
ſlender as a Crow's Quill, that the Decrement of the Mater upon the Receſs 
of the Air harboured in its Pores, might, if any ſhould happen, be the more 
caſily obſer ved and eflimated. Above this flender Part of the Pipe, the Glaſs 
was of the ſame Largeneſs (or near it) with the reſt of the Pipe, that the 
Aereal Bubbles, aſcending thro” the ſlender Part, might there find Room to 
break, and fo prevent the over-flowing, or loſs of any Part of the Water. 
This Veſſel being, not without Difficulty and ſome Induſtry, fill'd, till the 
Liquor reached to the Top of the ſlender Part, where not being uniformly 
enough drawn out, it was ſomewhat broader than elſewhere, we conveyed 
the Glaſs, together with a Pedeſtal for it to reſt upon, into a tall Receiver, and 
pumping out the Air, there diſcloſed themſelves numerous Bubbles aſcending 
nimbly to the upper Part of the Glaſs, where they made a kind of Froth or 
Foam 3. but by Reaſon of the above- mentioned Figuration of the Veſſel, they 
broke at the Top of the ſlender Part, and ſo never came to overflow. This 
done, the Pump was ſuffer'd to reſt a while, to give the Azreal Particles, lodg- 
ed in the Water, Time to ſeparate themſelves and emerge; which when they 
had done a pretty while, the Pump was ply'd again, for fear ſome Air ſhould 
have ſtolen into ſo large a Receiver. 

| Thele Viciſſitudes of Pumping and Reſting laſted for a conſiderable Time, till 
at length the Bubbles began to be very rare, and we weary of waiting any 
longer ; ſoon after which, the external Air was let into the Receiver, and it 
appear'd ſomewhatſtrange tothe Spectators, that notwithſtanding ſo greata Mul- 
titude of Bubbles as had eſcaped out of the Water, I could not by attentively 
comparing the Place where the Surface of the Water reſted at firſt (to which 
a Mark had been affix*d) with that where it now ſtood, I could not, I ſay, 
diſcern the Difference to amount to above, if ſo much as an Hair*s breadth ; 
and the chief Operator in the Experiment profeſſed, that for his part, he 
could not perceive any Difference at all. _ 
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therein, Then having drawn out the Air ſo well, that we gueſſed by a 
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6. Filling a Glaſs of the ſame Shape, and much of the ſame Bigneſs, with 


Claret-Wine, and placing it upon a convenient Pedeſtal, in a tall Receiver, we 


cauſed ſome of the Air to be pumped out: Whereupon in a ſhort Time there 


emerg'd thro? the ſlender Pipe ſo very great a Multitude of Bubbles, that were 
darted as it were upwards, as did not a little both pleaſe and ſurprize the Be- 


holders : But it forced us to go warily to work, for fear the Glaſs ſhould 


break, or the Vine overflow. Wherefore we ſeaſonably left off pumping, 
before the Receiver was any thing near exhauſted, and ſuffered the Bubbles to 
get away as they could, till the preſent Danger was 1 and then from 
Time to Time we pumped a little more Air out of the 

weary; the withdrawing of a moderate Quantity of Air at a Time ſufficing, 
even at the latter End, to make the Bubbles not only copiouſly, but very 
ſwiftly aſcend, (by a Minute-Watch) for above a quarter of an Hour toge- 


ther. 


VI. 1. An Oyſter being put into a very ſmall Receiver, and kept in long 
enough to have ſucceſſively kill'd three or four Birds or Beaſts, Sc. was not 


thereby kill'd, nor, for ought we could perceive, conſiderably diſturb'd, onl 

at each Suck we perceived, that the Air contain'd between the 2 Shells broke 
out at their Commiſſure 3 as we concluded from the Foam which at thoſe 
Times came forth all round that Commiſſure. A bout 24 Hours after, I found 


that both this and another that had been put into the Receiver at the ſame 


Time were alive. | 5 
2. We put a pretty large Craw-f/þ into a pretty large Receiver, and found 


that tho' he had been injur'd by a Fall before he was brought thither, yet he 
ſeem' d not to be much incommoded by being included, till the Air was in 


2 meaſure pumped out, and then its former Motion preſently ceas'd, and 


e lay as dead; till upon the letting in a little Air into the Receiver, he be- 


gan forthwith to move afreſh ; and upon the withdrawing the Air again, or 
preſently, as before, became moveleſs. Having repeated this Trial 2 or 
Times, we took him out of the Receiver, where he appear'd not to have ſuf- 
ſer'd any Harm. TE 

3. Having put an Oyſter into a Vial full of Water, before we included it in 
the Receiver, it we'd ſo ſtrong as to keep it ſelf cloſe ſhut, and repreſs'd 
the Eruption of the Bubbles that in the other did force open the Shells from 
Time to Time, and kept in its own Air as long as we had occaſion to conti- 
nue the Trials. 

4. Moreover, a Craw-fi/h, that was thought more vigorous, being ſubſti- 
tuted in the Place of the former Craw-Fiſh, tho? once he ſeemed to loſe his 
Motion together with the Air, yet afterwards he continued moving in the Re- 
reiver, in ſpite of our Pumping,  _ 

VII. We took a Receiver ſhap'd almoſt like a Bolt-bead, containing by Eſti- 
mation near a Pint, and the globulous Part of it being almoſt half full of Va- 
ter, we put into it, at the Orifice (which was pretty large) a ſmall Gudgeon, 
about 3 Inches long, which when it was in the Water, ſwam nimbly up and down 


| that 


eceiver, till we were 
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that about 19 Parts of 20 or more might be exhauſted, we ſecured our ſelves 


that the Regreſs of the Air ſhould not injure our Experiment; about which 
we obſerv'd that, 

1. The Neck of the Glaſs being very long, though there appear'd great 
Store of Bubbles all about the Fiſh ; yet the reſt of the Water, notwithſtand- 
ing the withdrawing of ſo much Air as had been mention'd, emitted no Froth, 


and but few Bubbles. 


2, The Fiſh both at his Mouth and Gills did, for a great while, diſcharge 
ſuch a Quantity of Bubbles as appear'd ſtrange, and for about half an Hour or 
more, (for much longer I had not Opportunity to watch it) whenever he 
reſted a while, new Bubbles would adhere to many Parts of his Body (as if 


they were generated there) eſpecially his Fins and Tail: So that he would ap- 


pear almoſt beſet with Bubbles; and if, being excited to ſwim, he was made 
to ſhake them off, he would quickly, upon a little Reſt, be beſet with new 


ones as before. | 


3. Almoſt all the while he would gape and move his Gills, as before he 
was included; though towards the End of the Time that I watch'd, it often 


happened, that he neither took in, nor emitted any Aereal Particles that I 


could perceive. | 
4. After a while, he lay almoſt conſtantly with his Belly upwards, and yet 


would in that Poſture ſwim briſkly as before. 


5. Nay, after a while, he ſeem'd to be more lively than at firſt putting in; 
whether by Reaſon, that by Diſcharge of ſo many Bubbles, which by their Diſ- 


ſenſion, perhaps, put him to Pain, he found himſelf relieved, or for ſome 


other Cauſe, I examine not. 
6. About an Hour and an half after he had been ſeal'd up, I found him 


almoſt free from Bubbles, and with his Belly upwards, and ſeeming ſome- 
what tumid, but yet lively as before. But an Hour and a quarter after 
that, he ſeem'd to be moveleſs and ſomewhat ſtill ; yer upon ſhaking the 


Glaſs, obſerving ſome faint Signs of Life in him by ſome languid Motions 


he attempted to make when. excited to them, Fopened the Receiver under 
Mater, to try if that Liquor and Air would recover him; and the external 


Water ruſhing in, till it had fill'd the vacant Part of the Ball, and the greateſt 
Part of the Stem too, the Fiſh ſunk at the Bottom of it, with a greater Ap- 
pearance than ever of being alive ; in which State after he had eontinued a 
has Midas I made a ſhift, by the Help of the Water he ſwam in, to get 

im through the Pipe into a Baſon of Mater, where he gave more manifeſt 
Signs of Life; but yet for ſome Hours lay on one ſide or other, without be- 
ing able to ſwim or lie on his Belly, which appeared very much ſhrunk in, as 
if ſomething, during the Time of its being /ea”d up, had been broken in, his 
Body, or his Belly had been exceedingly diſtended, beyond Reſtitution of its 
former Tone, | e 

All the while he continued in the Baſon of Water, though he moved his 
Gills as before he had been ſeal'd up; yet I could not perceive, that he did, 


even in his new Water, emit, as formerly, any Bubbles, though two or 


three Times J held him by the Tail in the Air, and put him into the Maler 


again, 


3 I : ( 222 ) +. 
again, where at length he grew able to lie conſtantly upon his Belly, which 
yet retained much of its former L.ankneſs, He lived in the Baſon 8 or 10 
Days, though divers other Gudgeons dy'd there in much fewer Days. me 

TRY VIII. 1, Sept. 12. A imall Bird, having the Abdomen open'd almoſt from 
4unav. Flank to Flank, without mjuring the Guts, was put into a ſmall Receiver, and 
the Pump being ſet a-work, continued for ſome Time without giving any 
Signs of D.ſtreis: But at the End of about a Minute anda half from the Be- 
ginning of the Exbauſtion, ſhe began to have convulſive Motions in the Wings; 
and though the Convuiſions were not univerſal, nor did. appear violent, as is 
uſual in other Birds from whom the Air is withdrawn by the Engine, yet at 
the End of two full Minutes, letting in the Air, and then taking off the Re- 
cetyer, we found the Bird irrecoverable z notwithſtanding which, we did not 
find any notable: Alteration in the Luxgs, and found the Heart (or at leaſt the 
Auricles of it) to be yet beating, and ſo it continued for a while after. 
2. Wetook allo a pretty large Frog, and having, without violating the Lungs 
or the Guts, made two ſuch Ineiſions in the Abdomen, that the two curPd 
Bladders or Lobes of Lungs came out almoſt totally at them, we ſuſpended the = 
Frog by the Legs in a. ſmall Receiver, and after we had pump'd out a good Z 
Part of the Air, the Animal ſtruggled very much, and ſeem'd to be much diſ- 
order*d, and when the Receiver was well exhauſted, ſhe lay till for a while as, 
if ſhe had been dead, the Abdomen and Thigh very much fwelPd, as if ſome 
varied Air or Vapor forcibly diſtended then. But as, when the Frog was 
put in, one of the Lobes was almoſt full, and the other almoſt ſhrunk up, 
ſo they continued to appear after the Receiver had been exhauſted 3 but upon 
letting in of the Air, not only the Body ceaſed to be tumid, but the plump 
Bladder appear'd for a while ſhrunk up as the other, and the Receiver being 
remov'd, the Frog preſently reviv'd, and quickly began to fill the Lobe again 
with Air. | | re | | 
Tſp IX. 1. The Heart of an Fe] being taken out and laid upon a Plate of Tin 
Cold Animals jn a ſmall Receiver, when we perceived it to beat there, as it had done in the 
open Air, we exhauſted thè Veſſel, and ſaw, that though the Heart grew 
very tumid, and here and there ſent forth little Bubbles, yet it continued to 
beat as manifeſtly as before, and ſeem'd to do ſo more ſwiftly, as we tried by 
numbering the Pulſations it made in a Minute, whilſt it was in the exhauſted 
Receiver, and when we had re-admitted the Air, and alſo when we took it out 
of the Glaſs and ſuffered it to continue its Motion in the open Air. 

2. The Heart of another Eel, after having been included in a Receiver, firſt 
exhauſted and then accurately ſecur'd from leaking, though it appear*d very 
rumid, continued to beat there an Hour ; after which looking upon it, and 
finding its Motion very languid, and almoſt ceagd, by breathing a little up- 
on that Part of the Glaſs where the Heart was, it quickly regained Motion, 
which I obſerv'd a while, and an Hour after finding it to ſeem almoſt quite 
gone, I was able to renew it by the Application of a little more Warmth. 

At the End of the 3d Hour I could no more excite it by Warmth ; where- 
fore I ſuffer'd the outward Air to ruſh in, but could not diſcern, that thereb 


. y 
the Heart regained any. ſenſible Motion, though aſſiſted with the Farmth of 
my Breath and Hands. 
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X. A ſufficient Number of Inſtances of Animals kilPd in the exhauſted Ke- e 
ceiver, is to be met with in our other Experiments: And therefore I ſhall now on: 4privs 
ſubjoin ſome Trials, about the Times wherein Animals may be kilPd by that“ . 


want of Reſpiration; which, in thoſe that are drowned, is cauſed by the Water 
that ſuffocates them. g 
I. Sept. 10. A Green-Finch, having his Legs and Wings tyed to a Weight, 
was gently let down into a Glaſs Body fill d with Mater; and at the end of half 
a Minute he was found quite Dead. 
2. A Sparrow, that was luſty and quarrelſome, was let down after the ſame 
Manner; but though he ſeem'd to be under Water more vigorous than the 
other Bird, and continued ſtruggling almoſt to the very end of half a Minute 
from the Time of his being totally Inmerſed (during which ſtay under Water 
there aſcended from Time to Time, pretty large Bubbles from his Mouth) yet 
notwithſtanding that as ſoon as ever the haf Minute was completed he was 
drawn up, we found him, to our Wonder, 7rrecoverably gone. 
2. A ſmall Mouſe, being held under Water by the Tail, emitted from Time 
to Time divers Aereal- Bubbles out of his Mouth, and at laſt, as one of the 
Spectators affirmed he ſaw, at one of his Eyes. Being taken out at the end of 
half a Minute and ſome few Seconds, he yet retained ſome Motions ; but they 
proved but convulſive ones, which at laft ended in Death. | 
4. We took the Duck mentioned above, and fo tyed a conſiderable 
Weight of Lead to her Body, as it did not hinder her Reſpiration, and yet 
would be ſure to keep her down under Water. With this Clog ſhe was put 
into a Tub full of clear Water, under whoſe Surface ſhe continued about 
a Minute by my Watch quietly enough, but afterwards began to appear 
for a while much diſturbed ; which Fit being over, our not perceiving any 
Motion in her, made us, at the end of the ſecond Minute, take her out of the 
Water, to ſee in what Condition ſhe was, and finding her in a good one, 
after we had allow'd her ſome breathing Time to recruit her ſelf with freſh 
Air, we let her down again into the Tub, which in the mean Time had 
been filPd with fre/þ Water. After a while, ſhe began, and from Time to 
Time continued, to emit divers Bybþles at her Beak. There alſo came out 
at her Noſtrils divers real Bubbles from Time to Time; and when the Animal 
had continued about !wo Minutes or better under Fater, ſhe began to ſtrug- 
gle very much, and to endeavour either to emerge, or change Poſtures 
the latter of which ſhe had liberty ro do, but not the former. After four 
Minutes the Bubbles came much more ſparingly from her : Then alſo ſhe 
began to gape from Time to Time, (which we had not obſerv'd her to do 
before) but without emitting Bubbles; and fo ſhe continued gaping till 
near the End of the 6th Minute, at which Time all her Motions, ſome of 
which were judged Convulſive, and others that had been excited by our rouz- 
ing her with a Forceps, appear'd to ceaſe, and her Head to hang careleſly 
down as if ſhe' were quite dead. Notwithſtanding which, we thought fit 
for greater Security to continue her under ater a full Minute longer, and 
then finding no Signs of Life, we took her out; and being hung by the 
Heels, and gently preſs'd in convenient Places, ſhe was made to void a pretty 
Quantity 


Vid. Sup. 1. 
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Quantity of Water. But all the Means that were uſed to recover the Bird 
to Life, proving ineffectual, we concluded, ſhe had been dead a full Minute 
before we remov'd her out of the Water: So that to ſum up the Event of our 


Experiment, even this Water-Bird was not able to live in cold Water, without 
taking in Freſh- Air, above 6 Minutes. TOE + 


> win = 3 <= LEE EA Q — hy, + — 


| 1 The Duckling (mentioned above) having a competent Weight ty'd to 
i her Legs, was let down into a Tub of Water. There came out Store of Bub- 
| bles at her Noſtrils, but there ſeem'd to come out more and greater from a cer- 
tain Place in her Head almoſt equi-diſtant from her Eyes, but ſomewhat leſs re- 
mote from her Neck than they. After much ſtruggling and frequent gaping, 
| ſhe had divers convulſive Motions, and then let her Head. fall down back- 
| ward with her Throat upwards. To which moveleſs Poſture ſhe was redu— 
| ced at the end of the third Minute, if not a little ſooner ; but a while after 
| there appear*d a manifeſt but tremulous Motion in the two Parts of her Bill, 
: which continued for ſome Time, but afforded no Circumſtances, whereby we 
| could be ſure, that they were not convulſive Motions 3 but theſe alſo ceaſing 
| upon the end of the fourth Minute, the Bird was taken out and found irre- 
| coverable, ET 8 17 5 
From theſe two Experiments it appears, that tho' Water-Fou (at leaſt 


Ducks) could not in our Receivers endure the want of Air much longer than 
other Birds; yet by that Contrivance of Nature mention'd about the Heart, 
they are enabled to continue much longer under Water. 3 
| 6. A Viper that was kept ſo many Hours in an exhauſied Receiver till it was 
concluded to be ſtark dead, and to have been ſo for a good while, was kept 
all Night in a Glaſs-Body upon a warm digeſtive Furnace. Whereupon the 
Viper was found, the next Morning, to be very lively. We then put her in- 
to a tall Glaſs Body fitted with a Cork to the Orifice of it, and depreſſed 
with Weight, ſo that ſhe could come at no Air. And after ſhe had been 
duck'd a while, ſhe lay with a very little Motion for a conſiderable Space of 
Time. At an Hour and a quarter ſhe often put out her black Tongue; at 
near 4 Hours ſhe appear'd much alive, and, as I remember, about that Time 
alſo put out her Tongue, ſwimming all this while, as far as we obſerv'd, above 
the Water, At the end of about 7 Hours or more, ſhe ſeem'd yet to have 
ſome Life in her, her Poſture being manifeſtly changed in the Glaſs from what 
it was a while before, unleſs that might proceed from ſome Difference made 
in her Body as to Gravity and Levity. Not long after ſhe appear'd quite 
dead; her Head and Tail hanging down moveleſly, and directly towards the 
Bottom of the Veſſel, whilſt the middle of the Body floated as much as the 
above-mentioned Cork would permit it. = 
I muſt here take notice, that though ſome of the above-mentioned Ani- 
mals ſeem by the Relations we have given of them, to have been a little 
ſooner deſtroy'd by Drowning, than any we have mentioned were by our Eu- 
gine, yet that is no ſure Proot, that Suffocation does kill Animals faſter than the 
Deprivation of Air, they are expoſed to in our Engine. For in Drowning, that 
which deſtroys is applied to its ful! Vigor at the very firſt, and all at once; 
hereas our Receivers, being made for ſeveral Purpoſes, the Deprivation of 
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the Air, that they make, cannot be made all at once, but the Air muſt be 
pump d out by Degrees; ſo that till the laſt the Receiver will be but partly 
emptied. For Confirmation of which J have this to alledge, that, having in 
the Preſence of ſome Yirtuo/i, provided for the nonce a very ſmall Receiver, 
9 wherein yet a Mouſe could live ſome Time if the Air were left in it, we were 
Y able to evacuate it at one Suck, and by that Advantage we were enabled, to 
1 the Wonder of the Beholders, to kill the Animal in leſs than half a Minute. 


XI. 1. Aug. 16. A Linnet being put into a Receiver, capable to hold about Anima i 
four Pints and a half of Vater, the Glaſs was well clos'd with Cement and a w C“ 


l a i n. 63. P. 
Cover; but none of the Air was drawn out with the Engine, or otherwiſe. 236. 
And though no new Air was let in, nor any change made in the impriſon'd 
Air, yet the Bird continued there 3 Hours without any apparent Approach 
= - to Death; and though it ſeem'd ſomewhat Sick, yet being afterwards taken 
— out it recovered, and liv'd ſeveral Hours. Ty 
a 2. Aug. 18. From the above-mentioned Receiver about half the Air was 
drawn out, a Linnet being then in the Glaſs, and in the rarified Air (which 
appear*d by a Gage to continue in that State) the Bird lived an Hour and near 
a quarter before it ſeem'd in Danger of Death; after which the Air being let 
in without taking off the Receiver, ſhe manifeſtly recover'd, and leaped againſt 
the ſide of the Glaſs; being taken out into the open Air, ſhe flew out of my 
Hand to a pretty Diſtance. wh : 7 
3. Sept. 9. We conveyed into a Receiver, capable to hold about 42 Pinis 
of Water, a Lark, together with the Gage, by the Help whereof we pump'd 
out of the Receiver + of the Air that was in it before; then heedfully obſer- 
ving the Bird, we perceived it to pant very much, ſo that a learned Phy ſician 
(from whom I yet diſſented) judged theſe Beatings to be Convulſive: Ha- 
viog continued thus for a little above a Minute and a half, the Bird fell into 
a true convulſive Motion, that caſt it upon the Back. And although we 
made great haſte to let in the Air, yet before the Expiration of the ſecond 
Minute, and conſequently in leſs than half a Minute from the Time imme— 
diately preceding the Convulſion, the Lark was gone paſt all Recovery. 
4. Preſently after we put into the ſame Receiver a Green-finch, and havin 
withdrawn the Air, till it appeared by the Gage there remained but half, 
we took notice, that, within a Minute after, the. appeared to be very ſick, 
and ſhaking her Head, threw againſt the inſide of the Glaſs a certain Sub- 
ſtance, which I took to be Vomit, and which afterwards appear*d ſo ; upon 
this Evacuation the Bird ſeem'd to recover, and continue pretty well (but 
not without panting) till about the end of the 4th Minute, at which grow- 
ing very fice, ſhe vomited again (ſhaking her Head as at firſt,) but much 
more unqueſtionably than before, and ſoon after, eat up again a little of 
1 her Vomit: At which Time (whether that contributed to her Recovery or 
1 no) ſhe very much recovered. And though ſhe had, in all, three Fits of 
1 Vomiting, yet for the laſt 7 or 8 Minutes that we kept her in the Receiver 
ſhe ſeem'd to be much more lively than was expected: Which may in Part 
be attributed to a little Air that by an Accident got in, tho' it were im- 
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| mediately pump'd out again. At the end of a full quarter of an Hour from the 
| firſt Exhauſtion of the Receiver, the Bird appearing little likely to die in a 
while, we took her out. | 

| | 5. April. 12, A Viper was included, together with a Gage, in a portable Re- 

|  ceiver, capable to hold 34 Pints of Water, The Veſſel being exhauſted, and 

| | | ſecured againſt the Regreſs of the Air, the impriſoned Animal was obſerv'd not 
only to be alive, but nimbly to put out and to draw back its Tongue, about 1 

| 36 Hours after it was firſt ſhut up. At the end of 6o Hours, as I was going to 1 

| Bed, ſhe appear'd very dull and faint, and not likely to live much longer; the 1 

| next Day after Dinner, I found her ſtark dead, with her Mouth open'd to a 1 

| ſtrange Wideneſs : Wherefore ſuffering Water to be impelled by the outward = 

| Air into the Cavity of the Receiver, we found that 4 Parts of 5, or rather 5 

| of 6 of the veſſelled Air had been pumped out. ns es apt. 2 

| Diſſeli Re- 6. I ſhall here add, that, an eccleſiaſtical Perſon, who had viſited thoſe high F 


ſpiration at 


(„e Tops of Mountains of Armenia (on one of which, becauſe of their Height, the Tradition L 
Mountains. of the Natives will needs have the Ark to have reſted) told me, that thoſe 1 
Mountains were really exceeding high, and that he could not come to the Top, 
(becauſe of the unpaſſable Snows) And that whilſt he was in the upper Part 
of the Mountain, he plainly perceived that he was reduced to fetch his Breath 
much oftner than he was wont, and than he did before he aſcended the Hill, 
and after he came down from it; and that having expreſt ſome Wonder to 
find himſelf ſo ſhort-winded, the People told him, that it was no more than 
happen'd to them when they were ſo high above the Plain; it being a com- 
mon Obſervation among them. He allo told me, that he made the like Ob- 
ſervation upon the Top of a Mountain in the Country of Sevennes, in or near 
the Province of Languedoc. 71 
A learned Traveller, who was a Perſon very Curious and Intelligent, told me, 
that being invited, about the beginning of September, to viſit a neighbouring 
Mountain that is at leaſt one of the Higbeſt of the Pyreneans, which is com- 
monly call'd Pic de Midi, they found the Air there not ſo fit for Reſpiration as 
common Air, and were fain to breath fborier and ofiner than uſual 3 and becauſe 
I ſuſpected, that might come from their Motion, I afk'd whether they ob- 
ſer v'd it to ceaſe when they came down to the Bottom of the Hill, which he 
told me they plainly did; befides that, they ſtaid many Hours at the Top, too 


Jong to continue out of Breath. 

It is worth farther Inquiry, whether the Sickneſs, if not alfo the Difficulty 
of Breathing that ſome have been obnoxious to in the uppermoſt Parts of 
Pariacacha, and perhaps ſome other high Mountains, may not be imputed, 
not ſo preciſely to the Thinneſs and Rarity of the Air, in Places ſo remote 
from the lowermoſt Part of the Atmoſphere, as to exclude certain Steams 3 
of a peculiar Nature, which in ſome Places the Air may be imbued with. 1 
For an intelligent Perſon inform'd me, that he had attempted to go up to the 4 

3 of the Pic of Tenerife: But that, though ſome of the Company were 
able to do ſo, he and ſome others, before they had reached near ſo high, grew 
ſo /icx upon the Operation they felt of the ſharp Air, and ſulphurons Exbala- 
lions which infected it, that they were fain to ſtay behind their Compani- 


ons, 
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BN 
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ons, he having already found this Effect of thoſe piercing Sleams upon his Face, 
that the Skin began to be of a Pale-yellow, and even his Hair to be diſcoloured. 
XII. We included a Mouſe in a fine limber and clear Bladder, made more 3 
tranſparent by being anointed with Oy! on the outſide, that the Smell of it ca « 
might leſs offend him. Uh | . 
Then, to make up ſo large an Orifice without Wrinkles, (at which the raxi- 
fied Air may eſcape) we provided a rdund Stick, ſomewhat leſs than the 
Orifice, which we laid over with a cloſe and yielding Cement, (for Pitch, 
or the like uncommon Stuff, will not always ſerve the Turn) and ty'd the 
Bladder faſt and cloſe enough upon it, leaving in the Bladder as much Air as we 
thought might ſuffice him for as long Time as the Experiment was to laſt. 
Then putting this limber or extenſible Receiver, if J may ſo call it, into an 
ordinary one of Glaſs, and placing this Engine near a Window, that we might 
ſee through both of them; the Air was by Degrees pumpedout of the exter- 


nal Receiver, (as for Diſtinction's ſake I ſhall call it,) and thereupon the Air 


included in the Bladder did proportionally expand it ſelf, and ſo diſtend the in- 
ternal Receiver, till being arrived at a Degree of Rarefaction, which rendred 
it unfit for the included Mouſe's Reſpiration, I perceived, though with ſome 
Difficulty, in this Animal, the Signs of his being in great Danger of ſudden 


Death. Whereupon the outward Air, being haſtily let into the external Re- 
cetver, compreſſed the ſwelled Bladder to its formed Dimenſions, and thereby 


the included Air to its former Denſity, by which means the fainting Mouſe was 

quickly revived, Having given him ſome convenient Time of Reſpite, the 

Experiment was reiterated with the like Succeſs 3 and we doubted not but the 

third Trial we made, would have ended as the two former did: But 

whilſt we were conſidering of the Sickneſs of the Mouſe, which, by Reaſon 

of ſome Opacity that would fcarce be avoided in the wrinkled Bladder, was not, 

as to its Degree, ſo eaſily taken notice of, it grew irrecoverable by the ſuh- 

ſequent Condenſation of the Air. 5 1 
XIII. 1. We took a good Company of Tadpoles, and put them with a con- eee: 

venient Quantity of Water into a portable Receiver of a round Ffgure, and Growth of 


obſerv'd, that at the firſt Exſuction of the Air, they did riſe to the Top of the Jt an 


an exhauſted 


Water, though moſt of them ſubſided again, till the next Exſuction raiſed Receiver. 
them. They ſeem'd by their active and wrigling Motion to be very diſcom- 
poſed. The Receiver being exhauſted, they continued reſtleſs, moving all of 


them on the Top of the Water; and tho* ſome of them ſeem'd to endeavour 
to go to the Bottom, and dived ſome Part of the Way, eſpecially with 


their Heads, yet they were immediately buoyed up again. Within an Hour 
or a little more they were all moveleſs, and lay floating on the Water; 
wherefore I opened the Receiver, upon which the Air ruſhed in, and almoſt 
all of them (which were many) preſently ſunk to the Bottom, but none of 
them recovered to Life. | 8 3 


2. A little after theſe, we included a leſſer Number of Tadpoles in a ſmalle 


Glaſs, which was alſo exbauſted with the like Citcumſtances with the for- 


mer. And when I found the other Tadpoles to be dead, I haſted to theſe, which 
did not, except perhaps one, give any Sign of Life ; but upon letting in the 


Air, theſe having not been long kept from it, ſome few of them did reco- 
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ver, and ſwam up and down lively enough for ſome Time; though after a 
while they alſo dy'd. 3 ty 

2. Some Years after, I repeated the ſame Experiment : And though after the 
Exhauſtion was perfected, the Tadpoles did for a while move briſkly enough 
on the Top of the Water, (none of them appearing able to Dive or Swim un- 
der Water) yet coming to look on them after the End of an Hour, they ſeem'd 
to be all of them quite dead, yet continued floating. And though within 
half on Hour after that, I let in the Air upon them, yet all the Effect of it 
was, that moſt of them immediately ſunk ro the Bottom, as the reſt of 
them did a very little while after; none of them, that I could obſerve, .reco- 
vering any vital Motion. 85 Ns 

4. Having after much watching and with much ado got 4 or 5 of thoſe 
odd Aquatick Inſefis whereot Gnats are generated, about the End of Auguſt, 
after a Shower of Rain which drapt from a Houle into a Veſſel laid on Pur- 
poſe for it, we included them, with ſome of their Water, into a ſmall Glaſs 
Receiver, which being very exactly cloſed, we kept in a South- Window, 
where thoſe little Creatures continued to ſwim up and down for ſome few 


Days, without ſeeming to be much incommoded by fo unuſual an Habi- 


tation 3 and at the End of that Time, and much about the ſame Day, they 
diveſted the Habit they had whilſt they lived as Fiſhes, and appear'd with 


their Exuviæ, or caſt Coats, under their Feet, ſhewing themſelves to be per- 
fect Gnats, that ſtood without ſinking upon the Surface of the Water, and 


diſcovered themſelves to be alive by their Motion, when they were excited to 
it: But J could not perceive them to fly in that bin Medium; to which In- 
ability, whether the Viſcoſity of the Vater might contribute, I know not, 
though they lived a pretty while, till Hunger or Cold deſtroy'd them. 


„de Expan- I. The warm Blood of a Lamb, or a Sheep, being taken as it were haſti! 
fon of Blood 


ſon brought from the Butchers, where the Fibres had been broken to hinder the 


Animal Joi Coagulation, was in a wide mouth*d Glaſs put into a Receiver, made ready for 
Ces, ana Of te 


Sofe Parts it, and the Pump being early ſet on Work, the Air was diligently drawn 


we Bach. out. After a long Expectation, the more ſubtile Parts of the Blood would 


begin to force their Way through the more clammy ones, and ſeem to boil 
in large Cluſters, /ſome as big as great Beans or Nutmegs; and ſometimes 
to the Wonder of the by-ſtanding Phyſicians, the Blood was ſo volatile, and 
the Expanſion ſo vehement, that it boiled over the containing Glaſs ; of 


which, when it was put in, it did not, by our Eſtimate, fill above a Quar- 


Having alſo included ſome Milk, warm from the Cow, in a cylindrical Veſ- 
ſe] of about 4 or 5 Inches high, when the external Air was fully withdrawn, 


the white Liquor began to boil in a way that was not ſo eaſy to deſcribe, 
as pleaſant to behold: And this it did for a pretty while, with ſo much Impe- 


tuoſity, that it threw up ſeveral Parts of it ſelf out of the wide- mouthed 


Glaſs that contained it (and could have contained as much more) though there 
were not above two or three Ounces of the Liquor. | 

A yetgreater Diſpolition to the Intumæſcence we thought we obſery'd in the 
Gall, which was but ſuitable to the Yiſco/ity of the Texture. 


Note 3 That 


"BENT 
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Note, That the two foregoing Experiments were made with an Eye caſt 
upon the Inquiry, that I thought might be made, Whether, and how far the 
deſtructive Operation of our Engine upon the included Animal, might be im- 
pured to this, that upon the withdrawing of the Air, beſides the Removal 
| of what the Air's Preſence contributes to Life, the little Bubbles generated 
X upon the Abſence of the Air in the Blood, Juices, and ſoft Parts of the Body, 
q may by their vaſt Number and their conſpiring Diſtenſions, variouſly ſtreighten 
in ſome Places, and ſtretch in others, the Veſlels, eſpecially the ſmaller ones, 
that convey the Blood and Nouriſhment 3; and ſo by choaking up ſome Paſ- 
ſages, and vitiating the Figure of others, diſturb, or hinder the due Circula- 
tion of the Blood: not to mention the Pains that ſuch Diſtenſions may cauſe | 
in ſome Nerves and membranous Parts, which by irritating ſome of them in- | 
to Convulſions, may haſten the Death of Animals, and deſtroy them ſooner 
Z by occaſion of that Irritation, than they would be deſtroyed by the bare Ab- 


J ſence, or Loſs of what the Air is neceſſary to ſupply them with. And to 
Z ſhew, how this Production of Bubbles reaches even to very minute Parts of 
Z the Body, I ſhall add on this occaſion (hoping that I have not prevented my 
1 ſelf on any other) what may ſeem ſomewhat ſtrange, what I once obſerved 
Y in a Viper, furiouſly tortured in our exhauſted Receiver, namely, that it had 
I manifeſtly a conſpicuous Bubble moving to and fro in the wateriſh Humour of 
Z one of its Eyes. 3 
Y 2. And to ſhew, that not only the Blood and Liquors, but alfo the other 


ſoft Parts, even in cold Animals, have aereal Particles latitant in them, we took 
the Liver and Heart of an Eel, as allo the Head and Body of another Fiſh of 
the ſame Kind, cut aſunder croſs-ways ſomewhat beneath the Heart, and put- 
ting them into a Keceiver, upon the withdrawing of the Air, we perceived 
that the Liver did manifeſtly ſwell every way, and that both the upper and 
lower Parts did ſo likewiſe; and at the place where the Diviſion had been 
made there came out, in each Portion of the Fiſh, diverſe Bubbles, ſeveral 

of which ſeem'd to come from the Medulla Spinalis, or the Cavity of the 
Back-bone, or the adjoining Parts, and the external Air being let in, both the 

| Portions of the Eel preſently ſhrunk, ſome of the Skin ſeeming to be grown 
empty or flaccid in each of them. 

XIV, 1. We included in a round Vial with a wide Neck, (the whole Glaſs AfuetzQion 

being capable of containing about 8 Ounces of Water) a young and ſmall air. 
Mouſe, and then tied ſtrongly upon the upper Part of the Glaſs's Neck a fine 
thin Bladder, out of which the Air had been carefully expreſſed, and then 

_ conveyed this phantaſtical Veſſel into a middle-ſiz d Receiver, in which we 
alſo plac'd a mercurial Gage, The Air was by Degrees pumped our, till it ap- 


8 peared by the Gage that there remained but a 4th Part in the external Recei- 
1 ver, (as for Diſtinction ſake I call it;) whereupon the Air in the external 
3B Receiver expanding it ſelf, appear'd for to have blown the Bladder almoit 
1 half full, and the Mouſe ſeem'd very ill at Eaſe by his leaping, and other- 
E | wiſe endeavouriug to paſs out at the Neck of his uneaſy Priſon; we did, 
11 for fear the over-thin Air would diſpatch him, let the Air flow into the 
4 exlernas 
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external Receiver, whereby the Bladder being compreſs'd, and the Air in the 
Vial reduced to its former Denſity, the little Animal quickly recover'd. 
2. A while after, without removing the Bladder, the Experiment was re- 


peated, and the Air, by the helpof the Gage, was reduced to irs former De- 


gree of Rarefaction; and the Muſe was kept in that thin Air for full 4 Mi- 
nutes ; at the End of which he appeared fo ſick, that to prevent his dying 
immediately, we remov'd the external, and took out the internal Receiver. 
Whereupon, tho' he recovered, yet twas not without much Difficulty; be- 
ing unable to ſtand any longer upon his Feet, and for a great while after con- 
tinued manifeſtly trembling. ö 4112 nil 

3. But having ſuffered him to reſt a ſeaſonable Space of Time, preſuming 
that Aſſuefaction had accuſtomed him to greater Hardſhips, we conveyed him 
again into the external Receiver, and having brought the Air to the former 
Degree of Expanſion, we were able to keep him there for a full quarter of 
an . And ꝛꝰtis worth noting, That till near the latter End of the quar- 
ter of an Hour, not only the - Animal did ſcarce at all appear diſtreſſed, re- 
maining ſtill very quiet; but which is more, whereas when he was put in, 
the Tremblings formerly mention'd were yet upon him, and continued ſo for 
ſome Time, yet afterwards, in ſpight of the Expanſion of the Air he was then 


in, they left him early enough. And when the internal Receiver was taken 


out, he did not only recover from his fainting Fit ſooner than before, but 


eſcaped thoſe ſubſequent Tremblings. 

4. After we had allow'd him ſome Time to recollect his Strength, we re- 
convey' d him into the Receiver, and pump'd out the Air, till the Mercury in 
the Gage was not only drawn down as low as formerly, but near half an Inch 


lower. And tho? this did ar firſt ſeem to diſcompoſe our little Beaſt, yer after 


a while he grew very quiet, and continued fo for a full quarter of an Hour, 
when we cauſed 3 Exſuctions more to be made by the Pump, before we diſco- 
vered him to be in manifeſt Danger (at which Time the Bladder appeared much 
fuller than before :) But then we were oblig'd to let the Air into the out- 
ward Receiver, whereupon the Morſe was more ſpeedily revived than one would 
have ſuſpectec. Ar 0 45 
And theſe Trials of the Power of Aſſuefaction ſeem'd the more confiderable, 


becauſe the Air in which the Mouſe had all this while lived, had been clogged 


and infected with the excrementitious Effluviums of his Body; for 'tcwas the 
fame allalong, we having purpoſely forborn to take off the Bladder. = 


bat for Re- XV. 1. We took a Mouſe of an ordinary Size, and — not without 
fpiraon, y-s fore Difficulty, conveyed him into an oval Glaſs fitted with a ſomewhat long 


retaining it. 


Denſity. 


the Glaſs was, notwithſtanding the Wideneſs of it, hermetically ſcald: And 


and conſiderably broad Neck, we conveyed in after him a Mercurial Gage, in 
which we had diligently obſerv*d and marked the Station of the Mercury, 
and which was fo faſtned to a Wire reaching to the bottom of the Ova] G/afs, 
that the Gage remaining in the Neck, was not in Danger to be broken by the 
Motions of che Mouſe in the oval Part: The upper Part of the long Neck of 


tho' by Reaſon of the Largeneſs of the Veſſel in Compariſon of ſo ſmall an 
| | Animal, 
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Animal, he ſeem'd to me rather drooping than very near Death at the Fed of 


the ſecond Hour; yet coming to look upon him about Haan Hour after, he 


was judg'd by the Spectators quite dead, notwithſtanding our ſhaking of t 2c 


Veſſel to rouze him up. This made me caſt my Eyes upon the Gage, where- 
in I could not perceive any ſenſible Change of the Mercury's Station. But ha- 
ving cauſed the ſeal'd Part of the Glaſs to be broken oft, and freſh Air to be 
blown in by a pair of Bellows, the gaſping Animal revived, tho' but ſlowly. 

2. Such an Experiment as the former we made with like Succeſs upon a 
ſmall Bird, included with a Gage in a Receiver, holding about a Quart of Wa- 
ter. The Bird in about half an Hour appeared to be lick and drooping, and 


the Faintneſs and Difficulty of Breathing increaſed for about 2 Hours and an 


half after that, at which Time the Animal died, the Gage being not ſenſibly 


altered. | X 


3. In a Glaſs Vial, capacious enough to hold about 3 Quarts of Water, we 
hermetically ſeal'd up a ſmall Bird, and found, that in a few Minutes he began 
to be ſick and pant; which Symptoms I ſuffered to continue and increaſe againſt 


the Mind of a learned By-ſtander, who thought the Animal would not hold 


out ſo long, till they had laſted juſt half an Hour; at which Time having 


provided a Veſſel of Yater, made exceeding cold with Sal-Armonaick, new- 
ly put into it, the Vial with the ſick Bird was immers'd in it, and kept there 


in that Condition for 6 Minutes; and yet it did not appear, that this great Re- 


frigeration did ſenſibly refreſh the drooping Animal. So that this Remedy 


proving ineffectual, the Vial was removed out of the Water, and the Bird 
{ome time after did, as I foretold, make many Strains to vomit, (tho? ſhe brought 

up little) followed by Evacuations downward, before ſhe quite expired, which 
ſhe did within a Minute or two of a juſt Hour after the Beginning of her 


Impriſonment. | 
XVI. We made by Diſtillation a Blood-red Liquor, which I have with very B 


little variation communicated in the Hiftory of Colours, and which chiefly con- 


fiſts of ſuch ſaline and /ſpirizuous Particles as may be obtained from the 
| Maſs of Blood in human Bodies. This Liquor is of ſuch a Nature, that if a 
 Glaſs-Vial, about half fill'd with it, be kept well ſtopp'd, the red Liquor wil! 


reſt as quietly as any ordinary one, without ſending up. any Smoke or viſible 
Exhalation; but if the Vial be unſtopped, fo that the external Air be permit- 
ted to come in and touch the Surface of the Liquor, within a quarter of a 
Minute or lefs, there will upon this Contact be elevated a copious white 
Smoke, which will not only fill the upper Part of the Glaſs, bur plentifully 
paſs out into the open Air, till the Vial be again ftopped. This Experiment 


may ſerve to illuſtrate the Office of the Air to carry off in Expiration the fuli- 
ginous Steams of the Lungs, For, in our Experiment we manifeſtly ſee, that 


the very Contact of the Air may give the Corpuſcles of moiſt Bodies a peculiar 
Volatility, or Facility to emerge in the Form of Steams. It may here ſuffice 
to take notice of thefe two Things: The one is, that when the Vial has lain 
ſtopped and quiet a competent Time, the upper Halfof it will appear deſti- 
tute of Pumos, of which the Air, it ſeems, will imbibe, and conttantly retain but 
a certain moderate Quantity ; which may give fome Light towards rhe Reaſon, 
= 1 Wily 
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why the fame Air, which will be quite clogged with Steams, will'not lon 
ſerve for Reſpiration, which requires frequent Supplies of freſh Air: The other 
is, That if the unſflopped Vial were placed in our Vacuum, it would not emit 
any viſible Steams at all, nor ſo much as to appear in the upper Part of the 
Glaſs it ſelf that held the Liquor; whereas, when the Air was by degrees re- 
ſtored at the Stopcock without moving the Receiver it ſelf, to avoid injuring 
its Cloſeneſs, the returaing Air would preſently raiſe the Fumes, firſt into the 
vacant Part of the Vial, whence they would aſcend into the Capacity of the 
Receiver; and likewiſe, when the Air that was requiſite to ſupport them was 
pumped out, they allo accompanied it, as their unpleaſant Smell evinced, and 
the red Spirit, tho? it remain'd unſtopped, emitted no more Fumes till the 
Air was let in. | PET. VVV 
Snails, Elis, XVII. 1. Two white Snails without Shells, of differing Sizes, (the biggeſt 
and Teeches a hout an Inch and a half, and the other about an Inch in Length) were inclu- 
ded in a ſmall portable Receiver, which was carefully exhauſted, and ſecured 
againſt the Return of the Air. Preſently after *rwas remov'd from the Eu- 
gine, it was eaſy to diſcern that both the Sails thruſt out and retracted their 
| Horns (as they are commonly call'd) at pleaſure, tho' their Bodies had in the 
ſofter Places pretty ſtore of newly generated Bubbles ſticking to them: But 
tho? they did not loſe their Motion near ſo ſoon, as other Animals were in our 
Vacuum wont to do, yet coming to look on them after ſome Hours, they ap- 
Ml pear'd moveleſs and very tumid, and at the End of 12 Hours, the inward 
4 Parts of their Bodies ſeemed to be almoſt vaniſhed, and they ſeemed to be 
il but a couple of ſmall full-blown Bladders; and on the letting in of the Air, 
they immediately ſo ſhrunk, as if the Bladders having been pricked, the reſiding 
Air had left behind it nothing but Skins; nor did either of the Snails after- 
wards, tho* kept many Hours, give any Signs of Life. = 
2, We chiles in a Receiver, whoſe globular Part was about the bigneſs of 
a large Orange, one of that Sort of Animals that they vulgarly call Efis : Ha- 
ving withdrawn, but not ſolicitouſly, the Air, we kept him there about 48 
Hours: During all which Time he continued alive, but appeared ſomewhat 
ſwelled in his Belly; his under-chap moving the very firſt Night, but not the 
Day and Night following. By opening the Receiver at length under Water, 
we perceived, that about half the Air had been drawn out. As ſoon as the 
Water was impelled into the Glaſs, the Animal that was before dull and tor- 
pid, ſeem'd, by very nimble and extravagant Motions, to be ſtrangely revi- 
ved. | 
3. We took a Leech, that was of a moderate Bigneſs, or ſomewhat ſhort of 
* it, and having included it together with ſome Water in a portable Receiver, 
l that was gueſs'd to be capable of 2 about ten or 12 Ounces of that Li- 
quor, the Air was pump' d out after the uſual Manner, and the Receiver being re- 


movꝰd to a lightſome Place, we obſerved, as we expected, that the Leech keep- 
4 ing her ſelf under Water, there emerged from diverſe Parts of her Body ſtore 
i of Bubbles, ſome of them in a diſperſed Way, but others in Rows or Files, if I 
b may ſo ſpeak, that ſeem'd to come from determinate Points. Though this 


o be 
very 


Production of Bubbles laſted a pretty while, yet the Leech did not ſeem t 
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very much diſcompoſed by her preſent Condition: For after 5 Days (tho' the 
Receiver continued well exhauſted) we found her very livel | 


XVIII. 1. We took 5 or 6 Caterpillars of the ſame Sort; and had the Air ce In 


drawn from them, and carefully kept from returning. About an Hour after, 


I found them moving to and fro in the Receiver, and even above two Hours 


after that, I could by ſhaking the Veſſel, excite in them ſome Motions, 
that I did not ſuſpect to be convulſive. But about 10 Hours after they were 


firſt included, they ſeem'd to be quite dead; yet the Air being forthwith 


reſtored to them, I found the next Day, that 3 or 4 of them were perfectly 
alive. | 
2. We took from a Hedge a Branch that had a large Cobweb of Caterpillars 
in it, and having divided it into two Parts, we put them into like Recei- 
vers; and in one of them ſhut up the Calerpillars together with the Air, 
which from the other was exhauſted. The Event was, that in that which 
had the Air, the little and difficultly viſible Iaſeis, after a ſmall Time ap— 
peared to move up and down as before, and fo continued to do for a Day 
or 2; whereas that Glaſs whence the Air had been drawn out, and conti- 
nued kept out, ſhewed, after a very little while, no Motion that we could 
perceive. . Top | 5 


7 > en Nov. 12. 8 at Night, There INE taken 4 middle-fiz*d Fleſb-ies, mer In- 
which having their Heads cut off, were incloſed in a portable Receiver, fur 


niſhed with a pretty large Pipe and a Bubble at the End. As ſoon as the Re— 
ceiver was exhauſted, thole Flies loſt their Motion (which was not briſk be- 


fore.) An Hour or two after, I approached them to the Fire, which reſtored 
not their Motion to them (but as to one of them I ſuſpected it had a languid 


Motion for a while 3) whereforel let in the Air upon them, after which in a 


very ſhort Time, tho” fot immediately, they began one after another to move 


their Legs, and one or two of them to walk. 1 
2. Sept. 11. About Noon. We cloſed up divers ordinary Flies, and a Bee or 
Waſp ; all which, when the Air was fully withdrawn, lay as dead, ſave that 
for a very few Minutes ſome of them had convulſive Motions in their Legs; 


they continued in this State 48 Hours, after which, the Air was let in upon 
them, but none of them recovered. 


3. Decem. 11. at Night, we puta great Heſb-Fy into a very ſmall portable 
Receiver, where at firſt it appear'd to be very briſk and lively, but as ſoon as 
the Air was drawn out, fell on her Back, and ſeemed to have convulſive Mo- 
tions in her Feet and Proboſcis, from whence ſhe preſently recover*d, upon 


the letting in of the Air; which being draws out again, ſhe lay as dead; bur 
a while after, (within a quarter or half an Hour) I perceived, chat upon ſha- 


king the Receiver, ſhe ſtirred up and down, but faintly. The next Night, 
by Warmth, and letting in the Air, the Hy recovered : But being next Morn- 
ing ſeal d up again in that Glaſs, and kept 48 Hours, tho over the Chimney, 
ſhe died for good and all. . 3 

4. We took a large Graſ5-bopper, whoſe Body, beſides the Horns and 


Limbs, was about an Inch in Length, and of a great Thickneſs in Proportion 
to that Length: This we conveyed into a portable Receiver of an oval Form, 
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and capable of holding, by our Gueſs, about a Pint of Vater. When the 
Air began to be conſiderably rarefied, he appeared to be very ill at Eaſe, and 
ſeemed to ſweat out of the Abdomen many little Drops of Liquor, which bein 
united, trickled down the Glaſs like a little Stream, which made at the Bot- 
tom a ſmall Pool of clear Liquor, amounting to near a Quarter of a Spoonful ;' 
and by that time the Receiver was ready to be taken off, the Graſs-hopper 
was fallen upon his Back, and lay as dead, and continued ſo for 3 Hours; after 
which, the Air being let in upon him, he continued without any Signs of 
Life for a Quarter or Half an Hour: But being carried into a Sun-ſhiny Place, 
the Beams of a declining Sun preſently began to make him ſtir his Limbs, . 
and ina ſhort time brought him perfectly to Life again. ee 

5. Apr. 15. We took one of thoſe ſhining Beetles they call Roſe-Flies, and 
included it in a very ſmall round Receiver, which we exhauſted ; and tho?. 
it ſtruggled much whilſt the Air was withdrawing, yet preſently after, 
I could perceive but little Motion (and part of that ſeem'd almoſt convul- 
ſive.) About fix Hours after, it ſeem'd quite dead, and upon the Return of 
the Air, no Sign of Life enſued for a pretty while; but 3 or 4 Hours after, 
I found him lively enough. h 15 

6. Having obſerved Butterflies not only to live, but to move longer than 
was expected, I included divers of them in ſomewhat large Receivers, and 
tho? whilſt the Air continued in the Glaſſes, they flew actively as well as free- 
ly up and down; and tho' after the Exhauſtion of the Air they continued to 
live, and were not moveleſs; nay, tho” at the Bottom of the Receiver, they 
would even move their Wings, and a little flutter : Yet I could not per- 
ceive any of them to fly, by which I mean, perform any progreſſive Mo- 
tion ſupported. by the Medium only. And by frequently myerting the. 
Receiver (which J took Care ſhould be pretty long, to let them fall from one 


Extream to the other) they would fall like dead Animals, without diſplay- 


ing their Wings; tho? Juſt as they came to touch the Bottom, ſome of them 
would ſometimes ſeem to make ſome Uſe of them, but not enough to ſuſtain 
themſelves, or to keep their Falls from being rude enough, | 
XX. 1, A pretty Number of Ants were included in a ſmall portable Re- 
ceiver, exhauſted yeſterday about Noon. They grew almoſt 'moveleſs as 
ſoon as the Air was exhauſted: And between 6 and 7 in the Afternoon, they 
ſeem'd to be all quite dead. Whereupon I opened the Glaſs, and tho? no 
Sign of Life appear'd for a great while, yet this Morning I tound many of 
them alive, and moving to and fro. | e 
2. We convey'd a pretty Number of Mites, which are reputed but li- 
ving Points, together with the mouldy Cheeſe they were bred in, to nou- 


riſh them, into 3 or 4 very ſmall Receivers. One of them with the Air in it 


was ſeal'd up at a Lamp Furnace, and from all the reſt we withdrew the Air. 
This done, we obſerv'd the following Phenomena, viz, 


1. Thoſe Mites that were incloſed in the ſmall Glaſs that never came near 


che Engine, continued alive, and able to walk up and down for above a 


full Week, after they had been put in; and poſſibly would have continued 


much longer, if the Glaſs had not been broken. 


2. Though 
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2. Though juſt before the withdrawing of the Air, the Mites were ſeen to 
move up and down in it; yet within a few Minutes after the Receiver was ap- 
plied to the Engine, I could diſcern in them no Life at all, tho*' my Eye was 
aſſiſted with a double convex Glaſs. Aboye an Hour after, I could not per- 
© ceive any of them to ſtir: 2 or 3 Hours after that, I let in the Air, and left 
the Receiver unſtopp'd in a Window. 5 

3. About 2 or 3 Days after, I found a Number of my little Animals re- 
vived, as an attentive Eye might eaſily perceive by the Motion of certain 
little white Specks; and they continued to appear alive for 2 or 3 Days after 
that, if not longer. 1 55 . | 

4. One of the Receivers was kept exhauſted from Monday to Tueſday ; after 
all which time, our attentive Eyes being unable to diſcover any Signs of 
Life among the included Mites, the Air was let in upon them, and after a 
long time, we could plainly ſee them creep up and down in the Glaſſes again. 


_ EXXVIIL 1. We took Filings of crude Copper, and put them into a cryſtal- 
line Glaſs of a conical Shape, into which we poured ſome ſtrong Spirit of 


Experiment 


Salt, (that was fitted for our peculiar Purpoſe) to the Height of about a Finger's 2 nt 


[ome unob - 


breadth above the Filings, and then cloſing the Veſſel with a Glaſs-ſtopple, ved 7 
exquiſitely fitted to it, we ſuffered it to continue unmoved in a Window for ; th Dong 


Air, by Mr. 


ſome Days, till the Liquor had both obtained a high and darkiſh brown Kb. Boyle, 
Colour, by the Solution of ſome of the Copper, and loſt that Colour again, 467. 


growing clear like common Water (which is it ſelf a ſomewhat odd Phæno- 
menon,) and then taking out the Stopple, without ſhaking the Liquor, and 
thereby giving Acceſs to the outward Air, we perceived, as we had conjectu- 
red, that the upper Surface of the Liquor did in a few Minutes re-acquire a 
darkiſh brown Colour, which penetrating deeper and deeper, at the End of 
about a Quarter of an Hour, the whole Body of the Liquor appeared to be 
likewiſe tinged. The conical Glaſs being again well ſtop'd, the Menſtruum did 
again in very few Days let fall, or otherwiſe loſe its Tincture, which, the 

Stopple being taken out, it regained as before. Nor were thele 2 the only 
Trials I made with the like Succeſs for the main; but afterwards being de- 
ſirous by a farther Trial to reſolve a Doubt I had, I kept the Glaſs yet lon- 
ger in the ſame Place with the ſame Filings and Menſtruum in it, for, if I miſ - 
remember not, a Month or two together ; but obſerved not that the Liquor 

would any more grow clear. | e 8 | 
2. Having taken another conical Glaſs, wherein the Liquor was grown 
clearer than is uſual, and had probably been ſo a good while before, for the 
Veſſel having been hid by others which ſtood before it, had been for ſome 
Weeks forgotten ; we took out the Stopple, and left it out for about half an 
Hour, but did not perceive the Liquor to have acquired any Colour, ſo much 
as at the Top. But putting in the little Stopple, I left the Veſſel cloſed for 
2 or 3 Hours, and at my Return to viſit it, I perceived, that it had acqui- 
red a faint Colour tending to a Green:. Wherefore, taking out the Stopple 
again, I opened its Commerce with the 0vtward: Air, leaving the Glaſs unſtopt 
for 20 or 24 Hour:, but found that in all that time it had not regained its 
| H h 2  wonted 
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wonted dark Colour, but was only arrived at a Green, deep enough, but not 
true nor very tranſparent. ©» HET or 151 
This Obſervation being made in the ſame Veſſel that had been formerly em- 
ployed, ſuggeſted to us an Enquiry, whether the advanced Time of the Lear, 
which was the middle of QZober, might not have an Intereſt in the ſow and-, 
imperfect Succeſs of this Trial, e 1 


1 


3. Some ſtrong Spirit of Salt having been kept upon. Filings of Copper till 
the Solution was come to be of a dark brown Colour, about three Spoonfuls 
7 of it, by gueſs, was put into a Receiver that might hold 8 or 10 Times as 
1 much: Being kept in Vacuo, if the Time be rightly remember'd, about half a 
= Year, it retain'd its Colour; but the Veſfel being open'd, and the external 
il Ait permitted a free Acceſs to it, the Solution in about an Hour was turned 
. ___ intoa fine tranſparent Green, tho' no Precipitation of any muddy Subſtance 
appearei by any Sediment to beamage>\7> ‚ 297 yin bug wwe ng a 
4. In one of that Sort of Conical Glaſſes that has been already deſcrib'd, we 
had put upon ſome- Filings of Copper a convenient Quantity of our Spirit of 
Salt; and tho' we obſerv'd, that for a great while it would not part with its 
deep and ſomewhat muddy Tincture; yet we left it in the Window for many 
Weeks longer, and at length, towards the latter End of December, we found it 
to have loſt its Tindture ſo much, that the Liquor appeared like common Wa- 
I ter. Upon which Obſervatian, tho? the Time of the Year was unpromiſing, 
11 | I thought fit to try whether the Air in that Seaſon: would not have ſome; 
1 tho' perhaps but a flow Operation on the ſaline Spirit; and accordingly taking 
out the Glaſs Stopple to give free Acceſs to the outward Air, we obſerv'd, 
that in'fome Hours its Operation on the Liquor was ſcarce ſenſible; but with- 
in about 24 Hours, the Menſtruum had acquired not juſt its former Colour, 
but a ſomewhat faint and moderately tranſparent Green: So that this tinted 
Menſtruum, as it bad been very flow in loſing its Colour, fo it did but ſlowly 


and imperfectly re- acquire it. 3 
g. We took ſome Filings of Copper, and putting them together with a Mer. 
curial Gage, in a Conical Glaſs fitted with an exactly ground Stopple of the 
fame Matter (which was Cryſtalline) we poured on the Filings as much recti- 
- fied Spirit of fermented Urine made per ſe, as ſufficed to ſwim an Inch or bet- 
ter above them; then carefully ſtopping the Glaſs, coming to look on it man 
Hours after, we perceived that the Mercury in the ſeal'd Leg was conſiderably 


„we 


3 (CC ³·W⁴ e oma pg pda in 13 — — — TA 


depreſt; and gently drawing out the Stopple, to let. in the outward Air 
perceived that Acceſs to have a manifeſt Effect upon the Mercury. 5 
6. We took a Cryſtal Glaſs of an almoſt Conical Shape, and capable of con- 
taining between 5 or 6 Qunces of Water, and furniſh'd with a Stopple of tue 
ſame Matter, that by grinding was exactly fitted to it. Into this we put a 1 
conſiderable Quantity of clean Filings of good Copper, on which we poured 
as much ſtrong, Spirit of Fermented, or rather putrify'd Urine, as ſerved to ſwim 
about an Inch above the Copper, and having let down; a Mercurial Gage, ſo 
that it lean'd. upon the Bottom and Side of the Glaſs, we clog'd it very well with 
a Stopple, and ſet it in a quiet and well enlightned Place, having taken good 
| l a 4 nnn n n e n and! 4 | notice 2 
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1837 7. 
notice at what Mark the Quick. ſilver reſted in the open Leg of the Gage. This 


done, we let in the Menſtruum alone to work upon the Filings ; which it did. 


as we foreſaw, ſomewhat ſlowly and very calmly, without producing any Noiſe 
or ſenſible Bubbles, acquiring by Degrees a very pleaſant blue Colour, and the 
Glaſs wir were quiet in the ſame Place for 2 or 3 Days longer, the Liquor, 
as I conjectured would happen, began to loſe of the Intenſeneſßs of its Colour, 
which by Degrees grew fainter and fainter, till at the End of 3 or 4 Days, 
the Liquor was grown very pale, and left me little doubt but that, if I would 
have ſtayed ſome Days longer, it would have loſt the remaining Eye of Blue, 
and have look'd almoſt like common Water. But being unwilling to tarry ſo 
long, I took out the Stopple, that the Air without the Glaſs might have Ac- 
ceſs to that within; and leaving the Vial in the ſame Place and Poſture, my 


Expectation was ſomewhat anſwered by finding, that within 4 or 5 Minutes, 


if not leſs, the upper Part of the Liquor that was contiguous to the Air, had 
acquired a fine blue Colour, which deſcending deeper and deeper, before the 
End of the roth Minute had diffuſed it ſelf, but ſomewhat weakned, through 
the Liquor, whoſe Colour was ſuffered to deepen for a while longer; ſo that 
in leſs than a quarter of an Hour from the firſt unſtopping of the Vial the 
Liquor was grown to be throughout of a rich ceruleous Colour, which 
grew almoſt too opacous within. a few Minutes longer: When carefully clo- 
fing the Vial again with the ſame Stopple as before, we ſet it aſide in the ſame 
Place, where the included Air being denied all Commerce with the exter- 
nal, the Liquor began again within 2 or 3 Days to loſe of its Colour; and, 


to be ſhort, afforded me the Opportunity of making a 2d Experiment much 


like the former. And the like Succeſs I had, for the main, in a Trial or 
two made in another Glaſs with another Portion of the ſame Spirit of Urine, 


put upon the Filings of Copper; ſo that the Experiment was, in all, made 


diverſe Times, as well when I was not, as when I was alone: And parti— 
cularly, once to be fure that the diurnal Air, as ſuch, had not any great In- 


tereſt in the Phenomenon, I made the Trial ſucceſſively about Nine a-Clock at 


Night. 3 | 

I moſt of theſe Experiments I forebore to ſhake the Glaſs, leſt. it ſhould 
be ſuſpected, that the Agitation of the Liquor might have raiſed ſome little 
fine Powder that might have been {uppoſed to have been precipitated out of 
the Tincture, and, being thus mingled with the Liquor again, reſtore it to 
its former Colour; but in Truth I did not perceive any ſuch Powder to be 
precipitated, And though to obviate the Objection, I forbore to ſhake the 


Vial, yet I juſtly ſuppoſed, that if, by the Agitation of the L.iquor, more 
Parts of it ſhould be quickly expoſed to the Actiomof the Air, the Colorati- 


on would be haſtned, which upon Trial appear*d to be true. 
7. We took ſuch a conical Glaſs, as has been lately deſcrib'd, and cover- 


ing the Bottom of it with a convenient Quantity of Filings ot good Copper, 


we poured on them as much ſtrong Spirit of Sal Armoniack as ſerved to ſwim 
about a Finger's breadth above them; and, having let down ſuch a Mor 
curial Gage as is formerly mentioned, fo that it leaned upon the Bottom and 
Side of the Glaſs, we cloſed it very well with a Stopple, and ſer it in a quiet 


and 


(238 ) 3 
and well enlighten'd Place, having taken good notice at what Mark the 2uick- 
ſilver reſted in the open Leg of the Gage: This done, we let alone the Men- 
ſtruum to work upon the Filings, which it did, as we foreſaw, ſomewhat ſlows 
ly and very calmly, without producing any Noiſe or ſenſible Bubbles, ac- 
quiring by Degrees a very pleaſant he Colour, and afforded us alſo the Phe- 
nomenon we Chiefly look*d after; which was, that repairing from time to 
time to the Window to fee what paſt, we perceived, that for 2 or 3 Days 
together the Mercury in the ſeaPd Leg of the Gage did, tho? very ſlowly, 
deſcend till it appeared to be near a Quarter of an Inch lower than at firſt ; 
and probably the Depreſſion might have been greater, if the Experiment had 
not been diſturb'd ; whoſe Event yet ſeem'd ſufficiently to argue, that the 
Spring of the Air contain'd in the Cavity of the Glaſs, and communicating 
with that in the open Leg of the Gage or Syphon, was weakened in Compariſon 
of that in the cloſed Leg, which by the Hermetick Seal on one fide, and the 
Quick. ſilver on the other, was kept from ſuch Communication. And I was 
farther careful to obſerve, whether the Depreſſion did not continue at differin 
times of the Day, and found it to do ſo, as well at Night as at Noon, though at 
this laſt named time the Sun ſbined hot upon the Place and Veſſels too. | 

This Experiment was made, in all, 4 or 5 times, though not always with 
equal, yet ſtill with ſome Succeſs, the Mercury in the ſeaPd Leg of the Gage 
being ſometimes more, and ſometimes leſs, but always manifeſtly depreſt; 
which Phanomenon was confirmed by the Obſervation we more than once 
made of the ſudden Return of the Qyick-filver to its former Station, upon the 
unſtopping of the Glaſs, to give free Admiſſion tothe outward Air. 

8. A. Mercurial Gage having been put into a Conical Glaſs, whoſe Bottom 
was covered with beaten Coral, ſome Spirit of Vinegar was poured in, and 
then the Glaſs Stopple, which was very well ground, cloſing the Neck exact- 
ly, we obſerved, that upon the working of the Men/iruum on the Coral, 
Store of Enbbles were for a good while produced, which ſucceſſively broke 
in the Cavity of the Veſſel; and their Acceſſion ſo conſtipated the Air, 
that hey compreſt the Air impriſoned in the cloſed Leg of the Gage three 
Marks or Diviſions, which J gueſſed to amount to about the third part of 
the Extent it had before: But ſome Hours after the Corraſion had ceaſed, the 
Compreſſion made by this new generated Air grew manifeſtly fainter, and 
the impriſoned Gage Air drove down the Mercury again till *rwas depre 
within one Diviſion of its firſt Station; and thereabouts, or a little lower, 
continued 5 or 6 Days; ſo that in this Operation there ſeemed to have been 
a double Compreſſive Power exerciſed ; the one tranſient, by the briſk Agita- 
tion of Vapours or Exbalations; and the other durable, from the Aerea] and 
Springy Particles either produced or extricated by the Action of the Spirit of 
Vinegar upon the Coral. 


But a pretty Quantity of Spirit of Vinegar being put upon Minium, it con- 
tinued divers Days without any ſenſible Depreſſion of the Mercury in either Leg; 
nor did any Change appear in the Gage, upon the Removal of the Stopple, 
though *rwas evident by the great Sweetneſs acquired, that it had made a So- 
lution cf a great Portion of the Minium. | 
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9. We took ſome Filings of Copper, and in a Vial capable of holding ſome 
2 0r 3 Ounces of Water, we poured on them ſtrong Spirit of Sa! Armoniack 
made without 2X:c-lime, till the Liquor reached near an Inch above them. 
This was done about the 2oth of Auguſt on the Friday before Noon, and the 
following Monday, preſently after Dinner, it had acquired a deep Blue Tincture, 
and loſt again ſo much of it, that it was pale almoſt like common Water: 
Then to ſatisfy a Yirtuoſo, 1 unſtopt the Vial, deſiring him to place his Eye 
1 level with the Surface of the Liquor, which in a Minute of an Hour or less 
* appeared to his Surpriſe and Wonder to have acquired a deep Blue Tincure, 
that reached downwards to the Thickneſs of the Back of a Knife, the whole 
Liquor becoming of the like Colour in 4 or 5 Minutes more, and the Glaſs 
being preſently ſtopt again, and left where *rwas before, appeared not at 
the End of 9 Days to have loſt its Tin7ure; tho* now and then within hat 
Time it ſeemed manifeſtly paler than when the Vial was ſtopt, 
10. We took a round Via], holding about 8 Ounces of Water, and having 
put into it Filings of Copper and a Mercurial Gage, we poured on the Metal 
ſtrong Spirit of Sal Armoniack, till it reached to a good Height in the Wal, 
which then being Hermetically ſealed up, was ſet by in a South Window, where 
it quickly acquired a deep Blue Tindture: There it ſtood about 12 Days, 
before that Tiaclure, which decayed but ſlowly, did little by 1:tle grow fo 
dilured that the Liquor was pale and almoſt like Water; during this ſtay.. of 
the Glaſs in the Vindoto, the Mercury in the open Leg appeared to be im- 
3 pelfd up; and when after 9 a Clock at Night (which Time I choſe to try 
whether the nocturnal Air would have any thing to do with the Phenome- 
non) the bermetick Sea! was broken off; immediately upon which there was 
produced a Noif?z, and the Mercury in the ſhorter and cloſed Leg was briſk- 
ly impelled up, by our gueſs, near 4 of. an Inch; and tho*the Orifice at which 
the Air had Acceſs was ſcarce wide enough to admit a middle-ſiz'd Pea, yet 
within a Minute and half the Surface of the Liquor being held between 
the Eye and the Candle, appeared to have acquired a very lovely and fair 
Colour, which reached downwards a quarter of an Inch; ſo that the Vial 
ſeemed to contain two very differing Liquors ſwimming one on another; 
and the Coloration piercing deeper and deeper, within 5 Minutes in all, the 
whole Liquor had attained a rich Blue Colour. 5 þ | 
LXXIX. 1. To mingle divers Liquors together by Means of the Air one 
Pump, there were employed two ſmall Glaſſes, whereof the one could en- D 
ter into the other, and the leaſt of the 7209 was faſten'd to the Hook of an 91.7 4, 
Tron Wire, and the greater put under it, and the ſaid Wire was fo ordered, . fl „. 
that theſe zo. Glaſſes were a little diſtant one from another. The Recipient 443. 
was of a Cylindrical Figure, of which one End is all open, to be faſtned to 
the Cement of the Pump; the other is all cloſed, except a ſmal! Hole, ha- 
ving a liitle Edge or Brim, thro' which Hole you paſs the hook'd Tron 
Wire, and tye an Eel-Skin cloſe ahout the ſame; and three or four Inches 
higher, the ſame Skin is alſo to be tyed about the ſron-Wire, to keep the 
3 external. Air from entering into..the Recipient, and yet without taking away 
the Liberty to flir therein what you will by means.of the Lon-IMire, ol ; 
| hath. 
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hath a Communication inwards and outwards, For this Purpoſe you muſt 


chuſe that Part of the Eel-Skin that is next to the Head, the other Part be- 


ing pierced with many Holes with Valves that do not always ſhut well. | 

To be the more ſure that no Air enters by the Ligatures of the Eel-Skin, 
you may apply a Tube on the Recipient with Cement, and pour Water into 
this Tube until the Eel-Skin be quite cover'd therewith, Care alſo muſt be 
had, that the Hole be exactly filled up by the Iron-Wire; for, if it were too 
big, the L£el-Skin would be thruſt into it with great Violence, and ſo hinder 
the Liberty of raiſing and ſinking it. N 

When the Recipient was evacuated of Air, the leſſer Glaſs was by the Von— 
Wire let down into the greater, until the Liquors they contain did mingle 


themſelves. Thus ſome Aqua-fortis was poured into the upper Glaſs, and Spi- 
rit of Vine into the lower, and the Recipient was fo well exhauſted of Air, 


that the Spirit of Wine boiled up with great Bubbles (as uſually it doth) and 
the Aqua- forlis caſt ſome ſmall Bubbles. After that both theſe Liquors were 
well purged of Air, the upper Glaſs was ſunk into the lower, ſo as that the 
Spirit of Wine was mingled wich the Agqua-fortis, at which Inſtant there was 
yet ſeen a very conſiderable Ebullition. 3 

Now to know whether. the Agua, fortis gave to the Spirit of Mine ſome 
new Vigor or Force to make it bubble, we mixed without the Recipient ſome 
Aqua-fortis with Spirit of Vine; the Quantity of the former being ſomewhat 


more than that of the latter. This Mixture being put in Vacuo, inſtead of boil 


ing up more ſtrongly than the Spirit of Vine, (as *twas thought it would 
have done) it only caſt up ſome few Bubbles: Which ſhewed that the 
Ebullition, which was ſeen when they were mixed within the Vacuum, is of 
the ſame Nature with all thoſe that are made of Acids and Alcalies. For, in 
the very inſtant that they are mixed they make great Ebullitions, but ſoon 
after they mortify one another, and loſe the Properties they had before. 


*Tis alſo probable, that the Aqua-foriis and the Spirit of Wine would 


boil always when they are mingled, but that the Preſſure of the Air keeps 
this Ebullition from being ſenſible, and appears only when that Preſſure is taken 
os, ir; Et oct 246 | = 1 

When you employ rectiſied Spirit of Vine inſtead of Agua-vitæ, there is re- 
quired a greater Quantity of Aqua-fortis to 2 7 Ko | 


It was alſo experimented, that the Solution of common Salt boils alſo with 


Spirit of Wine, being mixed in Vacuo; and the Solution of Salt Peter yet more. 


The ſame Experiment was alſo made with common Water, and its Ebullition 


with Aqua- vilæ, purged of Air, was alſo found to be very great, when mixed 
in Vacuo. 9 7 5 | | | 


Farther, it is ſomewhat remarkable, that common Water doth not mortify 


Spirit of Water, as Aqua- fortis doth, though they make Ebullitions with it al- 
moſt of the ſame Degree. The Experiment of it is eaſy: For, making with- 
out the Recipient, a Mixture of common Water and Aqua-vitz, this being 
put within the Vacuum, bubbles up very well, though the common Water be 


there 
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here in gleater Quantity than the Agua-vite 3 whereas a Mixture of Ala. 
_ Fortis and Aqua-vitz did not there bubble up at all. 

After this, the Experimenter being deſirous to ſee whether theſe El- 

litions did make new Air, he put in the Recipient a Gage (that is a Glas 

Tube fill'd either with Water freed of Air, or with Mercury ſerving to mea- 

ſure the Quantity of the Air in the Recipient) which was 4 Inches long 


oO? 


and obſerved, that, at the Inſtant when the Liquors were mingled together, 
the Water in the Gage roſe very nimbly to the Top of the Gage; and then 
drawing out this zew Air that was made, he made the Goge-I/ater ſubſide 
again by Degrees, in like manner as when the common Air is drawn out: 
And by this means it was ſeen, that all theſe kinds of Ebullition made an 
Air which expands it felt like common Air. Yet it is very remarkable, tha 
the Air which is made by theſe Ebullitions is not of the fame Nature: For 
it hath been found experimentally, that the Air formed by the Mixture of 
: Aqaa-fortis and Copper remains always Air, and always keeps up the Water 
4 in the Glaſ at that Height to which it raiſed it; but, on the contrary, that 
| Air, which hath been produced by the Mixture of Oy! of Tartar and Oy! 
2 of Vilriol, is almoſt all deſtroyed of it ſelf in the ſpace of 24 Hours; in- 
ſomuch that in the Recipient, 24 Hours after the Ebullition had been there 
made, chere was not found much more Air than there was before the ſame 
was made. one 3 3 
2. Mr. Boyle (as *tis recorded in the Journal Book of the Royal Society, April 
30. 1668.) gave an Account to the ſaid Society of the Experiments he had 
then made about generating new Air, or extricating that Air which was lurk- 
ing before in ſeveral Bodies: At which Time he mentioned alſo ſome ways 
of examining, whether the Subſtance thus produced be true Air or not. 

And long before that Time, viz. An. 1664. March the 15th (witneſs the 
ſame Journal) Mr. Boyle mentioned to the R. Society, that Corals or Oyſter- 
Shells pounded, and put into diſtill'd Vinegar, might prove fit Subſtances 
to produce Air, wholeſom for Inſpiration. . At which Time he alſo propoſen, 
that ſome fit Animal might be put into a Receiver of his exhauſting En- 
gine, and the Air pump'd out till the Creature grew ſickiſh, and that then 
tome new Air might be produced in the Receiver by a Contrivance of making 
diſtilPd Vinegar work upon the Subſtances before- mentioned, to fee whether 
by this means the Animal would recover. | ES. 

About which time Sir Chr. Wren alſo ſuggeſted, to put a fermenting Li- 
quor in a Glaſs Ball, and to fit-a $/9p-Cock to it, and tye a Bladder about 
* the top of the Sy- Cock; by which means the Air, to be generated by the fer- 
3 menting Liquor, would paſs into the Bladder, and upon the turning of the 

F3 Stop-Cock be kept there in the form of Air. Mr. 1% alſo mentioned ſe- 

veral Liquors, which by their working upon one another would produce an- 
Air; as Oyl of Tartar and Vilriol; Spirit of Wine and Turpentime. And the 
ſame made before the K. Society the following Experiment: He took a com- 
mon Glaſs Vial with two Pipes, and ſome pounded Oyfter-Shells and Aqua- 
fortis; and as ſoon as the latter was by one of thoſe Pipes poured upon the. 
former, and the Hole ſtopt with good Cement, the Ebullition, cauſed by the 
—— i. „„ Shells 
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Shells being corroded by the Aqua Fortis, did in a very little Time blow up the 
Bladder, tyed on the other Pipe, ſo as to ſwell it very plump with Air; which 
Expanſion remained till the Society roſe. They afterwards order*d the ſaid Veſſel 
to be carefully lock*d up till their next Meeting, which being the Week 
after, the Bladder was then found: ſomewhat ſhrunk. The like Experiment 
was made with Bottled Ale, ſuppoſed to yield more wholeſom Air for Re- 
ſpiration. | 1 | 

3. One Day we mingled equal Parts of Aqua-fortis and Aqua-vite ; and 
having put two equal Quantities of this Mixture in two ſmall Glaſſes with 
two equal Bits of Iron, one into each; one of the Glaſſes was included in 
Vacuo. Then there was ſeen a very great Ebullition, and the Liquor became 


black, whilſt that which was left without the Recipient wrought almoſt no- 


thing, but remained always tranſparent, and rather white than black. After 
theſe two Glaſſes had ſtood thus 12 Hours, that which was i Vacu was ta- 
ken out, and we found that the Iron was almoſt all diſſolved, whereas the other 
was very little diminiſhed. This Experiment ſucceeds quite contrary when 
tis made with Aqua-fortis alone and Copper; for then the Diſſolution is leſs 
within the Vacuum, than without it. 705 

We made ſome other Mixtures of diverſe Liquors, which make no Ebul- 


lition at all in Yacuo, no more than they do in open Air. Oy! of Olives makes 


none neither with Vinegar, nor with Spirit of Wine, at the inſtant that they 
mingled ; neither doth the ſaid Oy! mortify the Spirit of Wine. Only this we 
obſerved one Day, that having mingled together, without the Recipient, ſome 


of that Oy! and Vinegar and Spirit of Vine, and put this Mixture in Vacuo, it 
did not boil up ſo ſoon as when there was no Oy; but then the Bubbles 


which it made afterwards were bigger, and they began to appear again from 
Time to Time, ſo that ſome of them were ſeen a Quarter of an Hour after 
the Recipient had been evacuated. Poſſibly this may come to paſs, becauſe 
that the Oy, ſwimming on the Top, retains the more volatile Parts of the Spi- 
rit of Vine, which elſe would fly away as foon as the Air is begun to be 
pump'd out, and at the ſame Time it hinders the Surface of the Liquor be- 
low from eaſily riſing up into Bubbles, becauſe, to make them do ſo, the 
Parts of the Oyl, that ſticks cloſe to one another, muſt be ſeparated. When 

therefore the volatile Parts are gathered together in a ſufficient Quantity, 
able to ſurmount the Reſiſtance which the Oy! makes to it, they iſſue out 
with much more Violence, than if nothing had retained them. 

All theſe Ebullitions, hitherto ſpoken of, are greater in YVacuo than in the 
open Air: But with Lime it is not ſo. For, taking two equal Glaſſes with 
two equal 8 of Water, and putting the one of them in Vacuo, the 
other in the free Air, there was let fall. into both at the ſame Time two 
equal Parcels of Lime, one into each; and it appear'd, that that which was 
in Vacuo did indeed throw up ſome big Bubbles, but yet fewer of them than 
that which was in the Air; and having taken it an Hour after out of the 
Recipient, and ſtirred the Lime, it was found to have only the Conſiſtence of 


Dirt, whereas the other had the Conſiſtence of /aked Lime. The Reaſon of 


which 
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( 243) 
which may perhaps be, that the volatile Salis of the Lime do exhale whilſt 
the Recipient is emptying. 


There was alſo ſome Plaiſter of Paris ſlaked in Vacuo, and the Ebullition of 


it did there appear much more than it doth in the open Air. When itis not 
touched, the Bubbles that iſſue out leave great Holes in it, and then it ſettles 
very uneven; but taking care to ſtir it until the Bubbles be come forth, and 
preſſing it when it begins to ſettle, it becomes very ſmooth, and hath not ſo 
many little Holes as the common Plaiſter. | | 

I took one Day a ſmall Recipient, and inſtead of the Iron Wire ] paſſed in- 
to the little Hole a Sprig of a known Plant, which was Balm, ſo as that 


the Top of the Plant was within the Recipient, and the Roots without. Then 


I cloſed the reſt of the Hole with Cement, and when I had taken away my 


little emptied Receiver, with the Plant half ſhut up therein, I put the whole 
into a great Glaſs fill'd with Water, the Root being downwards; and I ſaw 
that there were formed little Water Drops upon the Leaves that were in Va- 


cuo. I left it ten Days in this Condition, and during that Time there were en- 


tred about wo Spoonfuls of Water into the Receiver, and in all Appearance 


this Water had preſſed through the Plant. Yet there appeared no more any 
Drops upon the Leaves; but that might very well come from the groſſer 


excrementitious Matter that is in the Water, which had ſtopp'd the Con- 


duits. 5 | | | 
After this, to know whether any Air had been form'd there, I replaced 


the Receiver upon the Engine, and having whelmed a bigger upon it, I ſaw 


there was but very little Air formed in the {mall one, becauſe the great Reci- 
bient was almoſt all empty before the Air included in the little one could lift it 
up. Yet at laſt it did raiſe it, and I inclined the Engine, to the End that the 
little Receiver might not be applied to its Cover, when I ſhould let the Air re- 
enter; and after this Manner both the Recipients were filled in the ſame Time. 
Then I looked upon the Leaves of the Plant; they were not withered, though 
they were not grown; only the Leaves had in the Middle a little changed 


their Colour, and had a Smell ſomewhat ſowriſh ; but the next Morning 


the Plant was quite ſpoiled. We may believe that the Preſſure of the Air 
had made the Water enter into this Plant with ſo great a Violence, that 
thereby it had, as it were, mortified the Parts, eſpecially in the Middle 
where the Leaves were moſt tender; but this Water ſtill kept the Leaves 
extended, and ſo they withered not; but, when the Air came to act upon 
them, the Parts of the Plant which had ſo much ſuffered were ſoon cor- 
rupted by it. For *tis very probable, as well by this Experiment, as by others 
hereafter to be mentioned, that the Air is a Diſſolvent which corrupteth 
Bodies, | | 
This being done, I made the Experiment the other Way, that is, with 
the Leaves in the Air, and the Roots in a Bo!tle of Water that was in Vacuo ; 
and immediately I faw Air-Bubbles iſſuing out at the End of the Tail in 
Vacuo. After this I put Water upon the Leaves, to ſee whether this Air 


came from thence, and I ſaw indeed ſoon after that theſe Bubbles began to 
ceaſe; and having taken away the Water wherein the Leaves were, I ſaw 


1 2 that 
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cle the Bubbles began to iſſue out at che Tail as before: And I ſaw them 
ſtill come out 24 Hours after, but in litile Quantily; and at length 1 it quite 
ceaſed. During theſe 24 Hours the Roots did lengthen about four Lines, that 
is, one Third of an Iuch, which is little leſs than they ordinarily do in the Air. 

I kept the Plant in this Condition for four Days upon the Engine, and took 
care from Time to Time to draw out the Air that entered into it by the 
| Leaves; and then it began to-w1ther, and the Roots ſhot no more. 

Another Time I put wo Twigs of Balm, each into a Vial full of Water, 
and ar the End of 5 Days, when I faw maniteſtly-that they both ſhot Roots, I 
included in the Vacuum that of the Twwo which had the lo, Roots, without 
raking it out of its Vial. At the end of three Days, obſerving that it was 

wither'd in Vacuo, I took it out, and changed the Vials of the Twzs, to 
ſre, whether that which remained in the Air, and-did thrive very well in 
ommon Water, would alſo thrive in Water freed of Air; and whether that 
which was withered in Vacuo would revive in the cotiimon Water and in Air. 

Forr Days after J found the Ttyig that had been in Vntus quite ſpoiled, and 
the other ſtill verdant, but not thriving; and J obſerved, that it did not be- 
gin to ſhoot in the Mater freed of Air till ten Days after it had been put in. 

This Experiment drew another after it, to know whether the Water pur- 
ged of Air were leſs fit than common Water to make Plants vegetale. For 
this End I took two Vials full, the one of Water purged, the other of com- 
mon Water, and having. put a Ttoig of Balm in each, I left them both in 
the Air. I found, that the Twig in the common Water ſhot at the end of 
Six Days, and in Water n ſhot this Time neither but ten Days ter it had 
been put in. 

I repeated this Experiment once more, er? E was ;-onfolth carpriged. to rs, 
that the Tg in the Water freed of Air begun this Time to ſhoot the 34 
Pay, and the other in the common Water ſtill the 6th/ Day. - But this was 
remarkable herein, that the Twig in the Water purged ſhot no more but one 
Root, which grew very long, and on the gth Day only ir began a little to 
ſhoot another, which lengthened but one Line in 2τπ Days, whereas the Tig 
in the common Water had then 9 or 10 Roots, which were all very long, 
having always lengthened foe Lines or more in a Day. __ 

Although this Experiment appear' d at firſt contrary to the precedent, yet 
it ſtill confirmed the firſt Thought, to wit, that the Air which is mixed in 
common Water ſerves for Vegetation, conſidering the little Koot which the 
T7vig ſhot in the Water cleanſed of Air. 
Alfter this, I made ſome Experiments upon harder Plants. One Day! put 
a green Piece of Sallow-Wood, part in the Air and part in Vacuo, after the Man- 
ner above deſcrib'd. I put into Water that Part which was in the Air, and 
the Water preſently began to mount and to pals through the Middle of the 
Wood, and inceſſantly formed Bubbles in the Receiver. Theſe Bubbles con- 
tinued thus for the Space of 24 Hours; and certainly it was the Water, which 
paſſing through the Mood was in part changed into Air. For I made the 
ſame Experiment with a Piece of Buffe, and the Water mounted alſo and paſ- 


fed through it, but it formed no Bubbles. Meantime, if there be Valves in Mood, 
they 
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they muſt needs be unable to reſiſt the Preſſure of the Air; for I have noted 
in Sallow, as well as in Elm, that the Water paſſes thro' them with the ſame 
Facility what End foever you put in Vacuo, pets 
One Day alſo I put the upper End of a little Elm Branch in the Vacuum, and 
the loten End in the Air. This lower End I trenched in Water, as I had done 
the Roots of Balm before: But it was a whole Hour before there appeared 
any Drop of Water upon the Elm-Leaves in Vacuo, whereas upon the Balm- 
Leaves the Drops appeared preſently. The Cauſe of which may be the Hard- 
neſs of the Elm oe But I know not why Water paſling thro! Wood 
forms Bubbles, and in paſting thro' Leaves forms nothing but Drops. 
I made alſo the Experiment the other Way, that is, the Leaves in ethe 
Water without the Recipient, and the lower End of the Branch in Vacuo, and 
I faw, that there paſſed nothing for two Hours time; inſomuch that I cut a little 
of the upper End of the Branch which was very tender, and then indeed 1 
taw a little Moiſture appear at the End that was in Vacuo, but that enough 
only to form one Drop, and there appear'd no Bubbles of Air. Then I cut 
a the Branch yet a little lower, and then there was formed one Drop of Was. 
1 ter at the Erd that was in Vacuo, but it fell not. And having cut the Branch 
1 yet a little more, the Drop of Water fell down in Vacuo. This ſhews, that 
they were not the Valves of the Plant that hinared the Water from paſſing 
wWhilſt the Branch was entire; but rather that it was the great Tenderneſs of 
the Leaves, ſuffering themſelves to be compreſſed by the Preſſure of the Air, 
and that ſo the Water could not inſinuate it ſelf between their Parts. 
Apr. 3. 1673. *I included an Apple, which had a little Speck of Rol tenneſs, nat. p.das. 
and ſome Water in the fame Recipient, thereby to promote the Corruption, in pie ns 


periments 


caſe any ſhould come to paſs : But I have not found that any Change happen'd l 
to it fince that Time. the Lear 


Jun. 7. I included in a Receiver two Noſegays of Roſes, one ſuſpended at the“ 
Top, the other having its Tail in a little Veſſel full of Water. I alſo put in 
the ſame Receiver a Gage 4 Inches long, to know whether any Air would be 
there produced. Two Days after I found my Roſes a little wither*d, and the 
Mater already riſen to 8 or 10 Lines near the Top of my Gage; and after that 

the Changes of theſe Flowers became ſtill leſs, fo that at this preſent time they 
are not much more wither'd, and the Water of the Gage is by 3 or 4 Lines 
nearer the Top. The Roſes which lie dipt in the Water are as much wither- 
ed as the others, and as ſoon. Other Roſes which I had included at the ſame 

Time, but with Air, grew mouldy in leſs than eight Days. | 
At another time I included one ſingle Roſe-Bulton in a very little Glaſs, 
to learn whether it would keep its Scent. At the End of 15 Days it looked 
alittle leſs freſh, but was not at all wither*d ; and having taken it out, I found 
it had {till its good Smell ; but after that it loſt both Colour and Smell, in leſs 
than two Hours. I muſt alſo add, that its Leaves did not appear moiſt in 
the Vacuum, but they look'd all moiſt as ſoon as they were in the Air: Which 
ſhews, that the Parts of the Leaves had acted as Springs, like as Spunges 
do, and that the Weight of the Air coming to preſs upon them, _ 
| expreis 
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expreſs the Humidity, which had inſinuated it ſelf between the Parts thus 


expanded. 


I did alſo include ſome Gilly-Flowers, which changed but very little; only 
they looked as if they had been dipped in Water. 


Having included ſome & trawoberries, at the End of two Days they look*d leſs 


freſh; but after that, ſeeing they changed no more, I took them out of the 


Vid. Sep. 
N 


Vacuum after they had been there 15 Days. They had ſtill the Smell and 
Taſte of Strawberries; but they had alſo contracted a very ungrateful Taſte 
of the Cement which I then employed to cloſe them up with. 

At another time I put ſome Strauberries without Cement, making uſe of 
a Shin, after the Manner deſcribed formerly, and I then obſerv'd nothing 


new, except that their Taſte kept good, but was a little ſowriſh, and that 
they yielded a little Water. 


Fun. 24. I included ſome Cherries, to the Number of 25 or 30, in a Re- 
ceiver which was almoſt fill'd with them. They all burſt but two. Two Days 


) 
after they had a little chang'd their Colour, and thoſe two, that before re- 


mained whole, were not burſt like the reſt. After that, I obſerved no more 


change in them. 


in them. 


Jul. 20. I included in the Vacuum one Cherry, with eleven great Currants. 


The Cherry burſt preſently, and after that I found it not changed, only it 


appear'd turned, as the Currants alſo did: This is a Beginning of Pocrefi lon, 
which may be imputed to the Air that remains in the Receivers. 

Jul. 27. I included in the Vacuum four Rasberries and three Currants. The 
latter appear'd alſo to be turn'd, and the Rasberries looked leſs freſh than 
they were. But 'tis now more than five Months that I perceive no Change 


Hitherto'I had employ'd none but ſmall Receivers, which did juſt hold that 


little Fruit! put in them, and the red Currants ſeem'd to keep well enough; 


ſo that one Day I fill'd a great Glaſs, of the Figure of cupping Glaſſes, with 
them, hoping to keep that as well as the ſmall Receivers. But J was ſurpriz'd 


five Days after, to ſee that Bubbles were formed in the Turpentine which I had 


when I found by the Smell that the 


put about the ſaid great Glaſs in the place were *twas faſten'd to its Cover, 
and that theſe Bubbles were burſt outwards; and afterwards having ſeen that 
the Cover held faſt to the Boltz-head no longer, I made no doubt of the Cur- 
rants having produced Air enough to lift up the ſaid great Glaſs, and to form 
in the Turpentine the Bubbles J had ſeen. I was confirmed in this Thought, 


y had fermented. They were yet good, 
except ſome that had loſt almoſt all their Taſte, and all their Acidity, 


The ſame thing happen'd to me with a very ſmall Receiver, that could hold ; 


no more but one Cherry, of that Kind we call Bigarreaux, and one red Currant. 
Theſe Fruits yielded alfo Air enough to lift up their Receiver 7 Days after 
they had been included therein : And having reiterated this Experiment, 1 


found the ſame Succeſs ; only this ſecond Time the Receiver was not lifted 


up till the 1th Day. This Effect is rather to be aſcribed to the Cherry than 
the Currant, becauſe J have kept Currants to the Number of 11, in a ſmall 


Glaſs, 


nt) ce 
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Glaſs, and they did not raiſe it up. Whence it follows, that the Bigarreaux 
yield much more Air than acid Fruit. | 


Another time I included ſome of the ſame Kind of Cherries, a whole 
great Glaſs full, and found, that from the ſecond Day they had yielded 4ir 
enough to lift up the Cover. I took away Part of the Cherries, and included 
the reſt again. AM is _ II 

This ſecond time they did not raiſe the Glaſs till the 8th Day. The Cher- 

ries looked fair, but they had loſt much of their Taſte, and afterwards they 
were {polled in leſs than an Hour. | | 

I did alſo one Day include three Pears, of that Sort we call Rouſſeletes, in 
a like figur'd Glaſs, which could hold no more. They lifted up the Glaſs at 

the end of five Days, and they were not changed, only one of them was a lit- 
tle ſofter. 2 as, | e 
Another time I put a Peach in ſuch a Glaſs emptied of Air with a Gage to 
it; and J found, that the firſt 6 Hours the Quic-ſilver in the Gage was riſen 
about an Inch. Let it was not till the 13th Day that the Glaſs was lifted up; 


and the Peach appear'd to have kept very well till then; but after that, it 
rotted in a very little Time. | | 


I did once put ſome Bread with a Gage, but I found not that for the Space 
of a whole Month it had yielded any Air, ſo that I took it out, and found 
it yet good; only it had a little taſte of Muſtineſs, which yet appear*d not 
at all to the Eye, and whereof the Cauſe may be aſcribed to that little Air 
that might reſt in the Receiver. 

One Day I included a Piece of roaſted Mutton with a Gage, and found, 
that in 4 Days it had yielded no Air, but after my Abſence of 6 Weeks, I 
ſaw the Mercury was riſen to the Middle of the Gage, and having taken out 
the Meat, I found it of a very ill Smell. 

Two Days after, I included a Piece of raw Beef, and a Gage with it, and 
I faw, that in 2 Days the Quick-/ilver was riſen an Inch in the Gage; and after 

6 Weeks Abſence, I found the Mercury was got almoſt to the Top of the 
Gage, and that this Meat had contracted a much worſe Smell than that which 
had been roaſted. en 
ls alſo kept for 15 Days a Peice of freſh Butter in Vacuo, and I found, that 
it ſmelt more ſtrong than when I firſt put it in: But yet it could be ſtill 
eaten upon Bread, whereas another Piece of Butter, which at the ſame Time 
I had kept in the Air, was altogether unfit to be eaten. 
One Day I covered a Receiver, whole 4th Part was fill'd with Water, and 5. 122. p. 
the reſt all empty. I put it over the Flame of a Candle, and ſaw that the 1 
Water boiled very quickly, yet the Glaſs not much heated; ſo that the Va- 
ter boiled near a quarter of an Hour, with a great Ebullition, and the Glaſs 
was no more than tepid. I then took it away from the Flame, and ſaw that 
the Vater continued a very great while boiling, and that it began again from 
Time to Time. I then believed that the Vapors which had been raiſed into 
the Air were recondenſed by the Cold, and that that made the hot Water 
bubble up, as Water uſually doth when ' tis put into the Engine, and the Air 
that preſſes it exhauſted, Mean Time, I have ſince made the 3 
| | | Wit 
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with a Gage, and I did not perceive, that all the Bubbles that iſſued out of the 
Water made the Mercury riſe to Senſe. me.. 8 

After this, I left my Receiver expoſed to the Froſt, and I found that the 
Ice which was made therein was not yet quite free from Bubbles, though the 
Water thereof had boiled in the Vacuum, which one would think ſhould 
have driven out all the Air; yet the Bubbles were there farleſs numerous than 
in Ice made of ordinary Water. I perceived not that the Orick-/ilver was 
much riſen in the Gage. Afterwards I melted this Ice, and put the Water 
abroad to freeze again, ſtill without taking it out of the Vacuum, and I found 
that this ſecond Time it was very much freer from Bubbles, The Glaſs did 
not break; but becauſe it was ſomewhat conical, we could not know, whe- — 
ther it remained whole upon the Account of its Figure, or becauſe that the 

| Water which was frozen within was ſreed of Air. 

2 After this, I made Spirit of Mine boil in YVacus in the fame Manner I did 
| the Water, and I ſaw that it boil'd much ſooner. It made the Mercury rite 
| about an Inch in the Gage. Then I took it from the Fire, and ſaw it conti- 
| | nue in its Boiling; and even ſinking the Receiver into cold Water, it there- 1 
| | upon boiled much more ſtrongly. One would think this proceeded from an T 
| | Alntiperiſtaſis; but we have more ground to ſay it came from hence, that the . 

Vapors of the Spirit were condenſed, and ſo made the Receiver more emp— 

ty; which is ſufficient to make the Spirit of Wine boil, even tho? it were 

not hot. The Suden did in ;wo Hours ſubſide again, to near half a 

Line as low as it had been. Then I put the Receiver over the Flame again, 

and made the Mercury riſe more than t2v0 Inches; but then the Receiver 

cracked. . N N On nn bad a E 1801 
One Day I took a Tube of Plaiſter of Paris, open at one End, and cloſe at 
the other. I applied the open End to the Cement as I was wont to do Re- 

ceivers; and I ſaw it was not poſſible thus to exhauſt it, becauſe the Air did 

eaſily paſs thro* the Plaiſter. I put therefore a Tube of Iron on the Engine, 

ſo as having fill'd it with Water, the Tube of Plaiſter was covered there- 

with, and then having cauſed the Pump to be plied, I found, that the Maier 

8 did pals as eaſily thro' the ſaid Plaiſter. I therefore covered it with Venice- 

Tunpentine inſtead of Water, and then I ſaw that it evacuated very well, and 

that nothing paſs'd thro? it for the Space of . Hours. Then I took ſome 

Oyl very hot, and poured it over the Turpentine, which did melt by this Hear, 

and paſs'd thro* the Plaiſter. Then I took off this Tube, which was ſo per- 
vaded by the Turpentine, and] ſaw, that that had made it 7ranſparent : Which 3 
effect is pretty like, and is to be explicated in the fame Manner as that of ß 
the little Stone called Oculus Mundi. Thus we may be aſſiſted by the Weight | 
of the Air to make diverſe Sorts of Glues penetrate Plaiſter, baked Earth, [2 
Mood, &c. And poſſibly thoſe, who ſhall make a good Number of ſuch 
Trials, will find their Labour and Pains recompenſed, hy giving to thoſe Ma- 
terials ſuch Properties as they never had before. 
I did alſo put ſome Eggs in the Vacuum, and one Day I ſaw one of them 
break, which I had put in a ſmall Receiver. It burſt upon the very firſt Suction: 
But ſince that Time I could never make any break, tho? I exhauſted as much as 


I could 
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I could thoſe Receivers wherein I had put ſome. You muſt therefore be- 
gin to crack them a little before you put them in the Vacuum, and then the 
do eaſily break quite, and what is in the Egg riſeth all into a very thick Froth : 
I alſo put ſome of theſe thus ordered over the Fire, where they boiled very 
eaſily, not being preſſed by the Air; but they boiled there very long, before 
it began to appear that they were ſo boiled as to be ready to eat. 

All the little Bubbles, that appear in Muſtard, do ſwell and break in vacuo ; 
and after that the Muſtard is ſeen to be without Bubbles. 

One Day I included a black Ribbon in the Vacuum, and then burnt it with 


a Burning-Glaſs. Abundance of Smoke iſſued out of it, which fell by little 


and little, and ſo permitted us to ſee the Ribbon plainly ; which appeared not 
at all changed. But after I had returned the Air into it, and touched it, 1 
found it turned to Aſhes. | 

Another time I cauſed ſome Gun-powader to be burnt after the ſame Man- 
ner; and I was much ſurprized to ſee that it burnt Grain by Grain, none of 
the kindled Grains firing thoſe which touched. Another time, when the Sun 
had leſs Force, I could not at all kindle the Powder, but I made it only boil - 
and emit Store of Smoke. I had put a Gage in the ſame Recipient, by means 


whereof I obſerv*d, that that Smoke produced no Air; for the Quicłſilver 


did not riſe in the Tube. I noted allo, that this Smoke falling upon the Paſt- 
board, on which I had put the Powder, appeared yellow, of the Colour of 
Brimſtone. After that, I took out the Powder that remained, being like a 
black Maſs, and having put it upon burning Coals, I ſaw it burned as doth 
Salt-Petre; and ſo it appeared, that the Sulphur was almoſt all exhaled. IT 


was willing to reiterate this Experiment, and then I ſaw that the Powder after 


boiling, fuming, and being kindled Grain by Grain, (as in the firſt Experiment) 
at laſt flaſhes out all at once, when one hath the Patience to hold the Fire to 
it with a Burning-glaſs. And when the Fumes are grown clearer, you may 


| ſee Needles of S$alt-Petre ſticking to the ſides of the Receiver. 


Another time, I put the Weight of 12 or 15 Grains of Powder in a Glaſs, 
ſhaped like a Cypping-Glaſs, capable to hold 14 Ounces of Water, and having 
put Fire to it, I made the Powder boil and ſmoke as uſually. Afterwards, 
ſeeing that the Corns began to crack very near one after another; I then took 
away the burning Concave, for fear all ſhould be kindled together: But it 


Vas already too late; for the Corns did continue to crack longer than a ſecond 


of Time, and at laſt all kindled, tho* there was then nothing left to heat 
them but the Fire which they had kept within themſelves. The Receiver was 
lifted up above a Foot high without breaking. . 


Another time I put the Weight of 18 Grains of Powder, together with a 


Gage, into a Receiver holding 7 Pound of Water; and I ſaw, that the Powder 


was more difficult to be kindled than in {mall Receivers. Yet at length it 


was kindled altogether, and made the Quick: ſilver riſe to the height of an 
Inch and a half in the Gage; and I am very well aſſured, that all that Air 
was not come from without; for that Part of the Receiver, to which the Co- 
ver is applied, had always been under Water. 


Vol. II. 1 1 9 From 
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From what I have been relating it may be concluded, that there is a fifth 
Part of Air in Gun-potoder, ſuppoting, as other Experiments do ſhew, that Air 
is about a Thouſand times lighter than Water. For, in this Experiment, the 
Mercury did riſe to the 18th Part of the Height where the Air commonly 
ſuſtains it; and conſequently the Weight of 18 Grains of Powder did yield Air 
enough to fill the 18th Part of a Receiver that contains 7 Pound of Water. 
Now this 18th Part contains 49 Drams of Water : Wherefore the Air, that 
takes up an equal Space, being 1000 times lighter, weighs ess of 49 
Drachms, which is more than 37 Grains. It follows therefore, that the 
Weight of 18 Grains of Powder, which I employed in my Experiment, con- 
tained more than 33 of Air, which is about the fifth Part of 18 Grains. 

It may alſo be calculated, how many times this Air hath been compreſed in 
the Powder : But this Calculation is more uncertain than the former, becauſe 
we know not, whether this Air took up more or leſs than the fifth Part of 
the Space which the Powder poſſeſſed. But yet *tis certain, that tho? it had 
even taken up three Fourths of the whole room of the Powder, and that the 14 
Grains of the other Matter had taken up no more than the one remainin 
fourth Part, ftill this Air would have been compreſſed about three hundred 
times. To calculate this, I ſuppoſe, that the ſpace of a Cubick Foot can hold 
only 72 Pounds of Gun-powder, which do contain more than 14 Pounds of 
Air, by the foregoing Calculus; which „ of Air is therefore found in- 
cloſed in the three Fourths of a Cubick Foot, Now this Space doth uſually 
contain but about 6 Drachmsof Air: Wherefore, to make it hold 14 Pounds 
of Air, which is near 300 times ſix Drachms, it mult needs be, that the Air 
be compreſſed near 300 times. 25 1 £699 

There is Reaſon to believe, that this Compreſſion is much greater, becauſe 
2 Cubic Foot can hold much more than 72 Pounds of Powder, and becauſe 
alſo that the fifth Part of the Weight muſt not in Appearance poſſeſs alone the 
three Fourths, and all the reſt take up no more than one Fourth of the Space 
poſſeſſed by all the Powder, Fes 715 : 

I ſhould therefore make no difficulty to believe, that all the Effect of Gun- 
poervder comes from the Air which is compreſſed therein, and eſpecially in the 
Sall-Petre; for I have not yet. obſerved that Brimſtone yields Air. Poſſibly 
alſo we may find in time, that all other Fulminations, Ebullitions, and Fer- 
mentations, that make ſuch ſurprizing Motions, are nothing elſe but Air com- 
preſſed expanding it ſelf. | 


_ n.122-p.53pÞ One Day I included in the Vacuum an Inſect which reſembles a Beetle, but 


is a little bigger; and when I perceived it to appear dead, I gave it Air again, 

and it ſoon after recovered, Then I put it in the Vacuum again, and having 
left it there for an Hour, I re-admitted the Air, and found, that then the In- 
ſect needed much more Time to recover. I included it there the third Time, 
and having left it there two Days, I gave it Air again, and ſaw it needed 
about ten Hours before it began to ſtir again; yet it recovered well enough 
this Time: Bur having put it in again the fourth Time, and left it there 8 
Days, it would never ſtir again. 


Intending 


YN 
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Intending to try the like upon a Butterfly, I ſaw, when J re- admitted 


Air to it, that the top of its Back, which before was much ſwelled, did fall 


in more than it ſhould, and the Inet would not recover. 

I alſo killed in the Vacuum many Animals that breath, as Birds, Mice, Rats, 
Rabbets, Cats; and ſome of them recovered by quickly giving them Air again 
before the Engine was quite exhauſted ; but I never ſaw any of them Revive, 
that had been in a perfect Vacuum. 


M. Guide did make frequent Diſſections of ſuch Animals as we had thus 


kill'd, and obſerved, amongſt other Things, that their Lungs fell to the bot- 


tom in Water. He ſaith, that the Solidity or Cloſeneſs of the Lungs of Ani- . 


mals, that have died in Vacuo, comes from hence; that the Blood which is pro- 


pelled into the Lungs by the Jena Arterio/a doth fo ſtrongly preſs the Broncht 


of the Arteria aſpera, that it expreſſes the Air out of them, and glues as 
*rwere their ſides to one another. But for my part I do not believe, that the 
Blood of the Vena Arterioſa can thus compreſs thoſe Bronchi, becauſe that the 


ſaid Blood is incloſed in its Veſſels, that keep and hinder it from comprefling 


others. Yet I am not ignorant, that the Things that are included in the ¶Qſo- 


phagus do indeed compreſs the aſpera Arteria, and that the aſpera Arteria by 


being filled compreſſes alſo the Eſophagus, upon the account of the Situation 
of theſe two Conduits. But it appears not at all, that the ſmalleſt Ramifica- 


tions of thoſe Bronchi, and of the Vena Arterioſa, are ſituate in the ſame Man- 


ner; for the Bronchi being harder than the arterial Vein, they will compreſs 
it more eaſily, than be compreſſed by it; and ſo if you ſhould blow them up 


with Bellows, they will glue the Sides of that Vein together, and hinder 


the Circulation: Which is directly contrary to the Experiment, as M. Guide 


himſelf obſerveth. 


It is therefore far more e probable, that if the Lungs be compreſſed, that 
Compreſlion i is made by the Pleura, which may be ſwelled within the Breaſt, 
as the Skin is ſwell'd without. But it is not neceſſary that the Lungs be com- 
preſſed in vacuo to make them ſubſide in Water; for I have diverſe times put 
pieces of Lungs, and whole Lungs in the Vacuum, and they remained there 


1 e 16 fwelPd ; but, as ſoon as the Air was again intromitted, they became 


very flat and red, and ſunk to the bottom in Water. Which ſhews, tis 
{ſufficient for getting the Air out of the Lungs to render them cloſe and red; 


and I have not been able to produce this Effect but by means of the exhauſt- 


ing Engine. For I have left Lungs a whole Night between two Plates with 
a great Weight upon them, to endeavour to preſs the Air out of them, but 


it would not ſucceed, and thoſe Lungs did ſtill float upon the Water. I 
have alſo tried to make the Air re-enter into the Lungs, after I had render'd 


them ſolid in the Engine, and that T found very eaſy; for drawing them out 


from the bottom of the Water, I did blow into the aſpera Arteria ; and 


the Lungs ſwelled again, and reſumed their ordinary Colour, and floated on 

the Wir, And this is chat which befalls the Lungs of Infants new 

born. 

LXXX. I feal'd up a round Glaſ hermetically; and covered it with a 

double Bladder very carefully, and including it in a large Receiver, I found, \ 
K K 2 | ac- 
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according t to my Expectation, that, after about 200 Exhauſtions had been made, 


it broke all in Pieces with a very great noiſe. 


LXXXI. Papers, Of lef general Uſe, omitted. 


dt tina © Liſt of the French Academicians at their new Regulation) in the Year 


1699. by M. Geoffry. 
n-59-p-615% 2. An Account of ſome of the natural T hings, with which the intelligent 


and inquiſitive Signior Paulo Boccone, of Sicily, hath lately preſented the 
KR. S. and enriched their Repoſitory. 


n-246-P-393 3. Remarks by Mr. Ja. Petiver, on ſome Animals, Plants, &c. lent to him: 


from Maryland, by the Reverend Mr. Hugh Jones. 
n-255-P-295- 4. A Catalogue of Shells, &c. footer at the Iland of Aſcenſion, by Mr. 


Ja. Cunningham Surgeon, with what Plants he there obſerved ; communi- 
cated to Mr. Ja. Petiver. 


n. 248. p.39. 5. An Account of a China Cabinet, filled with ſeveral Inſtruments, and ſome 


v. 20%. pit. natural Curioſities of that Country, ſent to the R. Society, by Mr. Buckley, 


n. 250. p. o. Chief Surgeon at Fort &.. George; by Hans Sloane, M. D. 
v. 10. p.16. 6. A Thermoſcope and a Baroſcope, invented by Mr. R. Boyle, deſcribed by 
| Dr. Vallis. 
g. 13. pit, 7. Dr, Hook's W hoot Barometer, deſcrib'd i in EN Micragraphy, i is here ſome- 
thing improv'd; by himſelf. 
n. 51. p. 5168. 8. Experiments propoſed, to explicate the Reaſon of the Safdenk aon of Mer- 
cury in the Torricellian Tubes at an unuſual Height; by Dr. Wallis. 
o. ac. p. 98. 9. Some Queries concerning the Nature of Light and ene Bodies; 
by Mr. Edm. Halley. 
0.79-P-3060* 10. Queries concerning the different Effects of the Sun's Heat collected by 
a burning Concave, and that of Fire, upon Gold, Fc. by P. Fr. Luna. 
v. 5c. p. 0. II. An Experiment concerning the Progreſs of artificial Conglaciation, and 
the remarkable Accidents therein obſerved ; by the Florentine Philoſophers, and 
publiſhed in their Saggi di Natural: Eſperienze, 


5. 23. P. 426 12. Propoſals to try the Effects of the Pneumatical Engine, exhauſted in 


Plants, Seeds, Eggs of Silk-worms, &c. by Mr. R. Bayes and Dr. Neale. 
LXXXII. Accounts and Emendations of Banks. omitted. 


7. 37. P.. 1. 1 E ir of the Royal Society of Londen: for the Advancement of 


Experimental Philoſophy ; by Tho. Sprat. 
n-36-p.715- 2. The Progreſs and Advancement of Knowledge ſince the Days of Ariſtotle, 
in an Account of ſome of the moſt remarkable late Improvements of uſeful 
Learning; by Joſ. Glanvill, Lond. 1668. in 8vo. 
n. 8.p.145 3. A Narration of the Eſtabliſhment of the Hanel an alan Academy, and 
* of their Den and Statutes. 
u.203-p.886 4. Diogenes Laertius, Grace & Latine, cum commentariis integris Doctorum 
Virorum. Amſtel. 1692. 
n-194-P5359 . C. Plinii Hiſtoria Naviralls. Nataittanding the great Care of R. P. Har- 


duine, 


fs 
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duine, in this curious Edition, yet he hath paſt over ſeveral Faults, three of which 
Mr. Halley hath here corrected, viz. 

(t.) Lib. 2. Cap. 13. Defectus Solis & Lune] Ducentis Viginti Duobus Men- 
ſibus redire in ſuos Orbes certum eſt : Y/hereas it ought to be CCXXIII; at 
which Time that Period is compleated ; and the Moon returns to the Sun and 
of the ſame Node accurately enough, to her Apogæum very near, and within a 
tew Degrees to the ſame Place of the Heavens. 

(2; ) Lib. I1. Cap. 37. Jecur maxime vetuſtatis patiens centenis durare An- 
nis Objidionum exempla prodidere 3 which Mr. Halley conjectures ſhould either 

Hoc Seniorum exempla, or Hoc Syrorum exempla prodidere. 

(3.) Lib. 20. Cap. 14. Inſtead of Syriation & vomicas vulva curavit lia, Mr. 
Halley reads Satyriaſin & Vomicas vulvæ curavit, 

6. Pinax rerum Naturalium Britannicarum, continens Paetabilia, Animalia, * 
& Falſilia, in hac Inſula reperta. Auth. Chr. Merret. M. D. 

7. Muſeo Coſpiano anneſſo a quello del famoſo Uliſſe Aldreuandi, & donato 


alla ſua Patria dell' Illuſtriſſimo Signore Ferdinando Coſpi Patricio di Bologna 


& Senatore, &c. Deſcrizzione di Lorenzo Legati Cremoneſe. In Bologna 
1678. in Folio. 


nen 344 
N. 24+ p. 448. 


n. 140. p. 
1011 


8. Muſæi Petiveriani Centuria Prima; Rariora Nature continens : viz. n. 226. p.303. 
Animalia, Foſſilia, Plantas, ex varis Mundi plagis advecta; ordine digeſta "We 


Nominibus proprits ſignata; & Iconibus Aneis eleganter illuſtrata. Lond. 


1696. in 8 vo. 


9. (1.) Saggi di Naturali Experienze, fatte nell Academia del Cimento, in 


Firenze, An. 1667. in Folio. 


n. 33-P-640 


(2.) Eſſays of natural Experiments made in n the Academy del Cimento under n.164.p.757, 


the Protection of the moſt ſerene Prince Leopold of 7. gd Eſtabliſp' d by 


the ingenious Rich. Waller, Eſq; 1684. in 40. 


10. (I.) Miſcellanea Curioſa Medico-Phyſica, Academic nature curioſorum, 


Annus Primus, Lipſiæ 1670. in 410. 


(2.) Annus Secundus; Anni Scil. 167 1. Jenæ, 1671, in 40. 

(3.) Ephemeridum Medico-Phyſicarum Germanie Annus Tertius, &c. Lipſiæ 
& Francofurti. 1673. in 4to. 

(4.) Annus IV. & V. Anni 1673 & 1675, Cc. Cum Appendice. Franco- 
n & Lip/ie. 1676. in 40. 

I. (1.) Thome Bartholini Acta Medica & Nee Hafnienſia, An. . 

& * Hafnie. 1673. in 410. 

(2.) An. 1673. Hafnie. 1675. 


n. 68. p. 20. 


n. 85. p. goꝛſ· 
n. 101. p. 15. 


n. 129 · p.742. 
cy. si. 


n. 114· p.319. 


12. Georgii Hieronymi Velſchii eee 2. Obſervationum Phy/t co- Medi. f. 125. p. 3. 


carum Auguſtæ Vindelicorum. 1675. 

13. Stephani Chauvini Lexicon Rationale, ſive Theſaurus Philoſophicus, Sc. 
KRoterodami. 1692. in Folio. 

14. (1.) Collegium Experimentale ſive Curioſum, in quo Primaria hujus Se- 
culi inventa & Experimenta Phyſico-Malbematica, A. 1672. quibuſdam Na- 
turæ Scrutatoribus ſpectanda exhibuit, & ad Cauſas ſuas Naturales demonſtra- 


tiva Methodo reduxit, Fo. Chriſtopborus Sturmius Norimberge. 1676 in 4to. 


(2.) Pars Secunda. Altorfi. 1685. in 410. 


* 1. 
a 


n. 121. p- 507 · 


u. 175. p- 
1184. l 


* , 15. Ex- 


n:92.p.695 1» 


N. 207. b 33. 


5. 297. p. zy. 


n. 249+ P53. 


n. 73· P. 2214. 
n. 6. p ⁊ 114. 
n. 72. p. 2179. 


n. 103. p.53. 


n. 181. p. 116. 


n. 40. p · 8 10. 


D. KZ. p. 392. 
v. a · p· oh · 


n. 52. p. 2034. 
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15. Experienze intorno a diverſe Coſe Naturali, & particolar mente a quelle 
che ci ſon portate dall* Indie; fatte da Franceſco Redi in Firenzi. 1671. in 4to. 

16, Obſervationi Naturali, ove fi contengono materie Medico Fiſiche, &c. 
Natural Obſervations, containing ſeveral Medico-Phyſical and Botanical Mat- 
ters with diverſe natural Productions; ſeveral Sorts of Phoſphori, ſubterra- 
neous Fires in [taly, and other curious Subjects; in familiar Letters, by Signior 
Paul Boccone, M. D. Bononia, 1684. in 12mo. 
17. Muſeo di Fiſica, & di Eſperienze, arrichito di Figure di Piante Nove 
Oſervaxione, Note Medicinali e Ragionamenti, ſecondo i Principu di Neoterici, 
diſpeſito in Decade VIII. by S. Paolo Boccone. Upon this Book Mr. Ray adds 
here ſome Remarks of his own. 

18. Philoſophus Autodidactus, exhibitus in Epiſtola, ex Arabica in Latinam 
Linguam verſa, ab Edvardo Pocockio, Oxon. 1671. in 40. 

19. Prodromo Overo Saggio di alcune Inventioni nouve premeſſo all' Arte 

MMaecſtra, di P. Franciſco Lana S. I. in Breſcia, 1670. in 440. 

20. Of the Uſefulneſs of experimental natural Philo ophy, the ſecond Ti ame; 


by the honourable Robert Boyle, Eſq; Oxon. 167 1. in 4to. 


21. About the Excellency and Grounds of the Mechanical Hypethef , ſome 
Conſiderations occaſionally propoſed toa Friend, by R. B. E. Lond. 1674. in 470. 
22. A free Enquiry into the vulgarly receiv d Notion of Nature : by the 
3 R. Boyle, Eſq; Lond. 1686. in 8vo. 

Ken. 5 Carts Epiſtolæ; Pars Prima & Secunda. Lond. 1668. in 4to. 
w, " Tome Troiſieme & Dernier des Lettres de M. des Cartes. 


24. Le Syſtem General de la Philoſophie; per Francois Bayle. M. D. AT, bolouze, 


1696. in Fol. 
2. A Diſcourſe in Vindication of Des Cartes's Syſtem; by Mr. Des Four- 


pooch To which is annexed, the Sytem General of the ſame Carteſian Philo- 


n. 70. p. 2 137. 


n. do. p. ogg. 
. 108. p. 192. 


n. 54 · p. 6055. 
n. 123. p- /o. 


D. 65. p. ⁊ lo. 


Kid. p.2106. 


ophy, by Francis Bayle, M. D. Lond, 1670. 
26. Philoſophia Veterum, è Mente Renati des Cartes breviter digeſta; ab 


Antonio le Grand. Lond. 1670. in 1 2 m0. 


27. Antonii le Grand inſtitutio Philoſopbiæ, Ken Principia Renati de 
Cartes, nova Methodo adornata, & explicata. Lond. 1672. in 8vo. 
28. Antonii le Grand Hiſtoria Nature. Lond. 1673. in 8v0. 
29. De conſenſu Vet. & Nove Philoſophie, Lib. 4. ſeu Promotæ per Expe- 
rimenta Philoſophie pars prima: Auth. F. B. du Hamel. P. S. L. in 12mo. 
30. (1.) De Corporum Actectionibus cum manifeſtis tum occultis, Libri 2 ſeu 
Promote per Experimenta Philoſophiæ Specimen, Auth. F. B. du Hamel. Paris, 
1670. in 12m0, Mr. Boyle's Diſcourſe (in his Origin of Forms and Qualities,) 


concerning the Neceſſity of the Creator's Concourſe in the Perſervation of all 


u en. | 


n. 13 1. p. 790. 


Things, being miſunderſtood by Mr. du Hamel, is here explained. 
(2.) De Corpore Animato, Libri 4. ſeu Promote per Experimenta Philoſophie 
Specimen alterum: Auth. Joh. Baptiſta du Hamel. P. S. L. Pariſiis, 1673. 12 mo. 

31. Clavis Phileſopbiæ Naturalis, Ariſtotelica Carteſiana; Editio ſecunda, 
aucta Opuſculis Philoſophicis varii Argumenti; quibus Errores Scholarum 
paſſim deteguntur, ac veritas Philoſophiæ, quam C arte ianam TR confirma- 


7 Auth. * de Raci. Amſt. 1677. in 440. 


. Elementa 


32. Flementa Phyſica, ſive nova Philaſopbiæ Principia; ubi Carieſianorum n.65.y.2c07, 
Principiorum Falſitas oſtenditur, ipſiuſque Errores ac Paralogiſmi ad Oculum 
demonſtrantur, ac refutantur; a Fran, Wi label mo Libero Barone de Nuland, &c. 

Hagæ Comitis, 1669. in 12 mb. 

33. Placita Philoſophica Guarini. n. 25. p. 36h. 

34. Phyſica in Decem Tractatus Diſtributa; Auth. Honorato Fabri. S. J. ut. ai. 
Lugd. Gal. 1669. in 410. 

35. Honorati Fabri S. J. Tractatus duo; quorum Prior eſt de Plantis & de ». 18. f. 316. 
Generatione Animalium; Poſterior de Homine. 

36. Traite de Phyſique par Faques Rohault. A Paris 1 671. in 410. n. yo. p. 2135. 

37. Propoſitiones Hydroſtaticæ ad Illuſtrand. Ariftarchi Samii Syſtema de- n.151. PA 
N a Nature generalia. Auth. Franciſco Feſſop Arm. 

Lond. 1687. in 
38. Caſp. Bartholini Thom. F. Specimen Philoſophie Naturalis. Accedit, de a. 23 pen. 
Fontium Fluviorumque Origine, Diſſertatio Phyſica. Amſtelodam. 1697. in 12 n. 
39. Thome Cornelii Conſentini Progymnaſmata Phyſica. ee 

40. Les Eſſays Phyſiques du Sieur de Launay. 

41. Eruſmi Bartholini de Nature Mirabilibus Quæſtiones Academicæ. 5. 30. p.579 
Hafnia, 1674. in 410. 

42. Decameron Phyſiologicum: Or ten Dialogues of natural Philoſophy. To 5.5.45 

which is added the Proportion of a ſtrait Line, equal to half the Arch . 
a Quadrant. By Mr. Hobbs. 

43. Coſmopœia Divina, ſeu. Fabrica Mundi explicata, per Ludov, de Beau- n-59-p 1a. 

fort. M. D. Lugd. Batav. 1656. in 4to. 

44. Carieſius Moſaizans; Auth. Job. Amerpoel Leowardie. 1669. in 1210. 1bid.p.10g2. 

8 The Divine Hiſtory of the Geneſis of the World explicated and illu- 1. 5c. p. ob3. 
ſtrated. Lond. 1670. in 4to. 

48566. A Treatiſe of the Bulk and Selvage of the World, &c. by Nath, Fair- us. 5. 192. 

fax, M. D. Lond. 1673. 

47. Telluris Theoria ſacra. Authore J. Burnetio. Lond. 1681. in 40. PLCul-3-P75- 
48. Arc beologiæ Philoſopbicæ, ſive Doctrina Antiqua de Rerum Originibus ʒ SO IO 
Libro duo. Auth. Tho. Burnet. Lond. 1692. 

49. Conſiderations on a Book, entituled, The Theory of the Earth: Publiſh- *. 203-p-8i8, 
ed ſome Years ſince by the Learned Doctor Tho. Burnet, Written by Jo. Bur- 
net, Jun. Gent. 

50. The Wiſdom of God manifeſted in the Yorks of the Creation, 1n 2 Parts. n.195.p.411, 
By Mr. 7. Ray. Lond. 1692. in 8 

51. Three Phyſico Theological Diſcourſes. concerning, 1. The Primitive Ibid. p. 515, 
Chaos, and Creation of the World. 2. The General Deluge, its Cauſes and Ef- 
fects. 3. The Diffalution of the World, by Mr. J. Ray. Lond. 1692. in 8 vo. 

52. The Prodromus of a Diſſertation concerning a Solid contained in a 
Solid, by Nicolaus Steno. Engliſt'd out of Latin. Lond. 1671. in 80. »1-72.p.2186- 

53. An Eſlay toward a xatural Hiſtory of the Earth, and terreſtrial Bodies, . 4/0 OY 
eſpecially Minerals : As allo of the — Rivers, and Spring s. With an Ac- 
count of the univerſal Deluge, and of the Effects 1 it had upon the Earth. By 
J. Woodward, M. D. Lone. 1695. in 800, 8 
54, La 


n. 11. p- 191. 


„ 
date.: 54. La vana ſpeculatione diſingannata dal ſenſo: Lettera reſponſiva circa 
ag i Corpi Marini, che Petrificati fi travano in varii Luoghi Terreſtri. Di Ago- 

tino Scilla Pittore Academico della Fucina, in Napoli, 1670. in 4/0. This Book 

is here Abridg'd, ſome ſhort Notes added, and ſome of the Author's Figures an- 
nexed and explained by two of the Fellows of the Royal Society. 

v. 5. p. 144. 55. (1.) The Origin of Forms and Qualities illuſtrated by Conſiderations and 


Experiments by the Hon. Robert B Boyle, Eſq; 
6.66.p.2044, (2+) The ſame in Latin. Oxon. 1669. in 12 mo. 
v. 28. p.532. 56. Free Conſiderations about ſubordinate Forms; by the Hon. Rob. Boyle. 
n.63.9.2077. 57. Tracts written by the Hon. Rob. Boyle, about the coſmical Qualities of 


Things; the Temperature of the /ubterraneal and ſubmarine Regions; and the 


Bottom of the Sea ; together with an Introduction to the Hiſtory of particular 
Qualities. Oxon. 1670. in 8 vo. 
 6-127.p669: 58. Experiments, Notes, Sc. about the Mechanical Origin of diverſe parti- 
cular Qualities : Among which is inſerted a Diſcourſe of the Imperfection of 
the Chymiſts Doctrine of Qualities; together with ſome Reflections upon 
:the Hypothef s of Alcali and Acidum, By the Hon. Robert Boyle, Eſq; Lond. 
| 1675. in gu. 
. ige. p.556. 59. Roberti Boyle Nobiliſſimi Anh & Soc. Regiæ digniſſimi Socü, Opera 
: varia. Geneve, 1677. in 410. This Edition and Tranſlation is here complained 


of for ſeveral Reaſons. 
u. 5. p. io69. ph Certain Philoſophical Eſſays, and other Tracts by the Hon. Rob. Boyle. 
a.162-p.702. 61. Experiments and Conſiderations about the Poroſity of Bodies, in two 


Eſfays ; by the Hon. Robert Boyle, Eſq; Lond. 1684. in 8v0. 


c. p.cioi. 62. Several Tracts written by the Hon. Rob. Boyle, of the ſtrange Subti- 


lity, Efficacy, and determinate Nature of Efluviums; of new Experiments 


to make the Parts of Fire and Flame ſtable and ponderable; together with 


| ſome additional Experiments about Arreſting and Weighing of igneous Corpuſ- 
cles; as alſo a Diſcovery of the Perviouſneſs of Glaſs to ponderable Parts of 
Flame, with ſome Reflections on it by way of Corollary. 

n.150.p.92%. 63. An Eſſay of the great Effects of even languid and unheeded Motions. 
Lond. 1685. 

1. p-. 64. New Obſervations and Experiments, in order to an experimental Hi 0- 
. . f. 4. ry of Cold, by the Hon. Rob. Boyle, Eſq; 
n-78.p.3043 65. Diſſertations ſur la Nature du Froid & du Chaud, par le Sieur Pelit. 


Avec un Diſcours ſur la Conſtruction & P Uſage d'un C Ylindre Arithmetique i in- 


vente par le meſme Autheur. A Paris, 1671. 
u. 267. p.724. 66. Thaumantiadis Thaumaſia, ſub Præſidio Dom. Chr. Sturnii. Noribergæ, 


n. 42. 5.845. 1699. 


67. A Continuation of new Experiments Phyſico-Mechanical, touching the 
Spring and Weight of the Air, and their Effects; the I. Part, Cc. by the 


Hon. Rob. Boyle, F. R. S. Oxon. 1668. in 410. | 
n.ce-p.r017- 68. Georgii Sinclarii Ars Nova & Magna Gravitatis & Levitatis. Roteroda- 
mi. 1669. in 410. 


n. 9ꝛ· pi ig. : 2 Complaints and Suggeſtions by that Author, (in his — ) are bere an- 
| wer” 


| hs, Dimo- 
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69. Dimoſtratione Fiſico-Matematica Delle ſette Propoſitioni, che pro- „ 66. p. tz. 
meſſe Donato Roſetti, in Firenze 1668. in 40. 7 
o. Obſervations touching the Torricellian Experiment, and the various So- n. 104. p.. 
jutions of the ſame, eſpecially touching the Weigbi and Elaſticity of the Air. 
Lond. 1674. in 8 vo. | 1 | 
71. Tracts written by the Hon. Rob. Boyle, of a Diſcovery of the admi- n57.p.2055. 


rable Rarefaction of the Air (even without Heat ;) New Obſervations about 


the Duration of the Spring of the Air ; New Experiments touching the Con- 
denſation of the Air by mere Cold; and its Compreſſion without Mechani- 


cal Engines: And the admirably differing Extenſion of the ſame Quantity of 


Air rarefied and compreſſed. Lond. 1670. in 4to. : 
72. Tracts, written by the Hon. Rob. Boyle, containing new Experiments n-92-p-5t97- 
touching the Relation betwixt Flame and Air, and about Exploſions: An 
Hydroſtatical Dicourſe, occaſion'd by ſome Objections of Dr. Hen. More, 
&c. To which is annexed an Hydroſtatical Letter, about a Way of weighing 
Water in Water: New Experiments of the Poſitive or Relative Levity of 
Bodies under Water; of the Air's Spring on Bodies under Water; and about 
the differing Preſſure of heavy Solids and Fluids. Lond. 1672. in 8 vo. 
73. Tracts, conſiſting of Obſervations about the Salineſ of the Sea : An n:97.p.6127, 
Account of a Statical Hygroſcope and its Uſes; together with an Appendix 
about the Force of the Air's Moiſture : and a Fragment about the Natural 
and Preternatural State of Bodies, by the Hon. Rob. Boyle. To all which 
is premiſed a ſceptical Dialogue about the poſitive or privative Nature of Cold: 


By a Member of the R. Society. Lond. 1673. in 800. 


74. Tracts, containing, (1.) Suſpicions about ſome hidden Qualities of the n.110.p.226. 
Air, with an Appendix touching celeſtial Magnets and ſome other Particu— 
lars. (2.) Animadverſions upon Mr. Hobbs's Problemata de Vacuo. (3.) A Diſ- 
courſe of the Cauſe of Altraction by Suction: By the Hon. Rob. Boyle, Eſq; 

Lond. 1674. in 8. | 1 | 
75. A Diſcourſe concerning the Origin and Properties of Wind, Cc. by n.59-p.514. 


Ne. Bohun. Oxon. 1671. in 8 vo. 


76. Aero-Chalinos, or a Regiſter for the Air, Se. by Nath. Henſhaw. M. D. n-133-p-334- 
Lond. 1677. in 1 2m. | 1 


— — — 
* * 


HA P. II. 
Hydrology. 


4 AKE a Globe of Fir or Maple, or other light Wood, as A; let it 2. ſnd 1, 


be well ſecured by Varniſh, Pitch, or otherwiſe, from imbibing Water; $77 i. 


then take a Piece of Lead, or Stone, D, conſiderably heavier than will ſink a Line; by 
the Globe: Let there be a long Wire Staple B in the Ball A, anda ſpring- p. 147: | 
ing Wire C with a bended End , and into the ſaid Staple preſs in with your“ f. 


Fingers the ſpringing Wire on the bended End; and on it hang the Weight 


Vol. II. "1 D by 


Ig. 45- D by its Hook E,, and ſo let Globe and all fink gently into the Water, i in 


(558) 


the Poſture repreſented | in the Figure, to the Bottom, where the Weight D 
touehing firſt is thereby ſtopt ; but the Ball, being by the Impetus it acquired 
in deſcending carried downwards a little after the Weight is ſtopt, ſuffers 
the ſpringing Wire to fly back, and thereby ſets it ſelf at Liberty to re- 
afcend. And by obſerving the Time of the Ball's Stay under Water, which 
may be done by a Watch having Minutes and 24s, or by a good Minute- 
Glaſs, or beſt of all by a Pendulum vibrating ſeconds ; the which muſt be 
three Foot, three Inches, and one fifth of an Inch long, viz. between the 
Middle of the Bullet and the upper End of the Thread, where it is faſtened 


or held when it vibrates, you may, with the help of ſome Tables, come to 


know any Depth of the Sea. 

Note, That Care muſt be had of proportioning the Weight and Shape of 
the Lead to the Bulk, Weight, and Figure of the Globe, after ſuch a 
Manner, as upon Experience ſhall be moſt convenient. 

In ſome of the Tryals already made with this Inſtrument, the Globe being 
of Maple-wood, well covered with Pitch to hinder ſoaking in, was 544 Inches 
in Diameter, and weighed 25 Pounds; the Lead, of 4; Pounds Wright, was 
of a Conical (but is now uſed of a Globous) Figure 11 Inches long, with the 
ſharper End downwards, 157 at the Bottom in Diameter. And in thoſe Ex- 
periments made in the Thames, in the Depth of 19 Foot Water, there paſſed 
between the Immerſion and Emerſion of the Globe 6 Seconds of an Hour 
and in the Depth of 10 Foot Water there paſſed 3+ Seconds or thereabouts. 


In the ſame Tryal it was alſo found, that there was no Difference in Time 


between the Submerſions of the Ball at the greateſt Depth, when it roſe two 
Whetry's Length from the Place where it was let fall, being carried by the 


Current of the Tide, and when it roſe only a Yard, or ſo, from the ſame 


. where it was let down : And that it muſt be ſo, i in great Depths and 
ronger Currents, 1s as certain, as eaſy to be demonſtrated. 


And if it be alledged, that it muſt be known, when a light Body aſcends 
from the Bottom of the Water to the Top, in what Proportion of Time it 


riſes ; it may be conſidered, that in this Experiment the Times of the De- 
ſcent and Aſcent are both taken and computed together; ſo that, for this 
Purpoſe, there needs not the Nicety which is alledged. 


Of other Experiments of this way of ſonnding without a Line, made by the 
Noble Lord Viſcount Brounker, Sir Robert Moray, Knight, and Mr. Hook, in 


the Channel at Sheerneſs, the following Account was given; viz. 


= Ounces, Grains. 
1 A * Ball A weighed— 3272? o0 
Another wooden Ball B—30 22 
A Lead f——————-30 oO 
Another Lead 5 — —-304 oo 


(259) 

The Ball B, "we the Lead B, were let down at 16 Fathom ; and the Ball 
returned in 48 ſingle Strokes ofa Pendulum, held in the Hand, vibrating 58 
ſingle Strokes in a Minute. 


A ſecond Time repeated with the ſame Succeſs ; therefore the Motion Was 
4 Foot every ſecond. 

Again, the Ball A, and the Lead B, whoſe Nail was bended into a ſharper 
Angle; the Ball returned in 39 Strokes. A ſecond Time repeated with che 

ſame Succeſs at the ſame Depth. 

Ball B, Lead B, in which Tryal the Line not being clear Ropped a 
little the Motion ; the Ball returned in 47 at the ſame Depth. 

Ball 4, Lead A, at 8 Fathom and 1 Foor, returned at 20; repeated at 8 
Fathom, returned at 19. 

Tried the ird Time at 10 F athom and 4 Foot, returned at 28. 

A fourth Tryal at the ſame Depth, juſt the ſame. 

At a, at ro Fathom 5 Foot, returned at 27. 

Afixth Tryal juſt the ſame. 

A ſeventh at 12 Fathom 5 Foot, returned in 37. 

An eighth Tryal juſt the ſame. 

Another Day near the ſame Place. 

Note, That the Pendulum was this Day adjuſted, and made a little ſhorter, | 
there having been but 58 Vibrations in a Minute the other Day. 

Ball 4, Lead B, at 14 F athom, returned in 324. 

A ſecond Tryal a little after, in the ſame Place, returned in 33. In the 
making of which Tryal the Vibrations were told aloud, and the Lead having 
been let down by a Line, was found to touch the Bottom in juſt half the Time 
the Ball ſtaid under Water. By a ſecond Tryal, the aſcending and deſcend- 
ing was found to be in equal Times. And by a third Tryal, with another 
Lead, the very ſame found, viz. 164 defcending, and 162 aſcending. This 
Lead and Ball let down without a Line, the Ball returned i in 13 Vibrations; 

a Sign it went not to the Bottom. 

A Tryal made with a Lead, whoſe Iron Crook was faſten'd at the Top of Fig. 46. 
it, ſucceeded very well, and the Ball returned in 342: But, by reaſon of the 
Current, the Experimenters could not perceive when the Lead touched the 
Bottom. This Lead being let down without a Line, the Ball returned in 324. 

The Depth of Water was now found by the Ship's Lead, to be 14 Fathom. 

Another Tryal was made with a Line, bowing: the Point of the Lead, and Eg. 47- 
the Ball returned in 34. The ſame let down without a Line, the Ball return- 


f cd in 6 0r 7 Vibrations; a Sign again it went not to the Bottom. In a Tryal 
* with another Lead, the Ball returned in 34. Repeated again with the ſame 
Succefs. 


In a Tryal with a Lead, whofe Nail was fet awry, the Ball returned! in 34. Fig. 48. 
After which Tryal the Deprh was found to be juſt 14 Fathom. The laſt 
Lead and Ball being let down without a Line, the Ball returned at 35. In 
another Tryal, with a Lead that never failed, the Ball returned in 34, and the 
Lead touched the Bottom at 17. 


L 12 B 
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By a Tryal with another Lead, the ſame Time was found exactly. 

By a 3d Tryal with this laſt, the very ſame. | 

Theſe Tryals were made near about high Water, at the Depth of 14 Fa- 
thom juſt by Meaſure ; and in them the Motions ſeem to be 5 Foot every 
Serond:  - 

In all theſe Tryals the greateſt Difficulty was, in the Uſe of Conical Fi- 
gures with Iron Crooks, to bend the Iron that it might be ſure to carry 
down the Ball with it to the Bottom, and when come thither to let it go: 


For almoſt every one of theſe Leads failed in one of theſe Requiſites, till by 


ſeveral Tryals they had been adjuſted. 

It is not to be omitted, That the laſt Tryals being made near High-water, 
the, Ball was found to riſe (by the Boat being permitted to drive) far off upon 
one Side, out. of the Way, juſt as any light Thing, ſuffered to ſwim on the 
Water, would be ard which ſeemed to argue a Motion of the Under- 


parts of the Water, differing from that of the Upper (a thing which is ſaid 


To fetch up 
Water from 
any Depth ; 
By Dr. Hook. 
n. 9. p. 149» 
n. 24+ Pe 447 · 
＋is. 49. 


to be at certain Times of the Tides, both at che Mouth of the Sound, and 
of the Streigbtis; which deſerves to be farther inquired into.) The Angle, 
made by theſe different Motions,. feemed to. be about 40 gr.. 


II. Let there be made a ſquare wooden Bucket C, whoſe Bottoms E E 
are ſo contriv'd, that as the Weight A finks the Iron B, to which the Bucket 
C is faſtened by two Handles D D, on the End of which are the moveable 
Bottoms, or Valves E E, and thereby draws down the Bucket; the Reſiſtance 
of the Water keeps up the Bucket in the Poſture C, whereby the Water hath, 
all the while it is deſcending, a clear Paſſage through ; whereas, as ſoon as 


the Bucket is pulled upwards by the Line F, the Reſiſtance of the Water to 


that Motion beats the Bucket downward, and keeps it in the Poſture G, 
whereby the included Water is kept from getting out, and the ambient Wa- 


ter kept from getting in. 


By the Advantage of this Veſſel you may come to know the Conſtitu- 


tion of the Sea- water in ſeveral Depths; and whether it be ſalter at and to- 


Direction: 
fer eb ſer ving 
Iides; By Sir 


Rob. Moray. 


LO 17. P. 29. 


wards the Bottom. | 


III. 1. To obſerve in what Proportion the Increaſes of the Tides from the 
Neap to the Spring Tides, and their Decreaſes, and the Riſings and Fallings 
of the Ebbs, happen to be in regard to one another; it is ſuppoſed upon 
ſome Obſervations, made by Sir Rob. Moray (though not throughly and exact- 
ly performed, ) that theſe Increaſes are in the Proportion of Sines ; the firſt 


Increaſe exceeding to the loweſt in a ſmall Proportion; the next ina greater 


the 3d greater than that; and fo on to the Midmoſt, whereof the Exceſs is 
greateſt, diminiſhing again from that to the higheſt Spring Tide; ſo as the 
Proportions before and after the Middle do greatly anſwer to one another, or 

ſeem to do ſo. 5 | 
2. To obſerve the Increaſe and Decreaſe of the Velocity of the Current; 
which is alſo ſuppoſed to be according to the Proportion of Sines. 
3. The 
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the Neap-Tides did not flow ſo long as the Spring-Tides 


2 6261) 
3. The exact Meaſures of the Heights of every utmoſt High- Water and 


| Low-Water from one Spring-Tide to another. 


4. The exact Heights of Spring-Tides and Spring-Ebbs. | 
In order to all which this following Apparatus is propoſed to be made ule 
of. In ſome convenient Place upon a Wall, Rock, or Bridge, &c. let there 
be an Obſervatory ſtanding as near as can be to the Brink of the Sea, or upon 
ſome Wall; and if it cannot be well placed juſt where the Low-Water is, 
there may be a Channel cut from the Low-Water to the Bottom of the Wall, 


Rock, &c. The Obſervatory is to be raiſed above the High-Water 18 or 20 Foot, 


and a Pump of any reaſonable Dimenſion placed perpendicularly ꝓy the Wall, 
reaching above the Higb-Water as high as conveniently may be. Upon the 


"Y of the Pump a Pulley is to be faſtened, for letting down into the Pump 


a Piece of floating Wood, which, as the Water comes in, may riſe and fall 
with it. Andbecauſe the riſing and falling of the Mater amounts to 60 or 70 
Foot, the Counterpoiſe of the Weight, that goes into the Pump, is to hang upon 
as many Pulleys as may ſerve to make it riſe and fall within the Space by which 
the Height of the Pump exceeds the Height of the Water. And becauſe by 


this Means the Counterpoiſe will rife and fall flower, and ,conſequently by lets 


Proportions than the Weight it ſelf, the firſt Pulley may have upon it a Wheel 


or two, to turn the Indexes at any Proportions required, ſo as to give the minute 


Parts of the Motion, and Degrees of Riſings and Fallings. And becauſe if the 
Hole, by which the Water is let into the Pump, be as large as the Bore of the 
Pump itſelf, the Weight that is raiſed by the Water will riſe and fall with an 
Undulation according to the Inequality of the Sea's Surface, *twill therefore 


be fit that the Hole, by which the Vater enters, be leſs than half as big as 
the Bore of the Pump; any Inconvenience that may fall thereupon, as to the 


Periods and Stations of the Flood and Ebb, not being conſiderable. 
g. To obſerve the Poſition and Strength of the Wind, the State of the 


Wealber; the Heights of the Barometer, Thermometer, Hygroſcope, and the 


Moon's Age and Place in all Reſpects. 


IV. 1. The true time of the Tides at all times of the Moon is very rude- Tidesslſiv- 
ly and ſlightly reckoned up by moſt Seamen and Aſtronomers, molt of them 4%, hen, 
> reckoning, as if the Moon being upon ſuch a /et Point of the Compaſs (as the 


Seaman calls it) or ſo many Hours paſt the Meridian (as the Almanack-makers 
reckon) it were High-Tide in ſuch and ſuch a Port at all times of the Moon. 
And thus they reckon the Tides every Day to difter conſtantly 48 Minutes. 
As for Inſtance, a South-Weſt Moon makes a full Tide at London, that mult be 
underſtood that it is High-Tide at London, when the Moon is 3 Hours paſt the 
Meridian. Now this is true indeed at new and full Moon, but not at other 


times of the Moon, which few take any notice of: Only Mr. Booker indeed 


us'd to give this Caveat, that about the firſt and laſt _m of the Moon 


y one Point of the 
Compaſs ; but he gives no Rule to proportion the Difference. 


Bur 


don, by Mr. 
Hen. Philips, 


u. 34: p. 56% 


Leg. 50. 


( 262) 
But, obſerving this more narrowly, I find, that at London the Tides fall 
out at the leaſt Two Points, that is an Hour and a half, ſooner in the Quar- 
lers, than in the new and full Moon, I have alſo found by many Tryals, that 
the true Time of the Tides might be found to be ſomewhat ſhorter and 
ſhorter, from the new and full Moon unto the Quarters, yet not in an equal 


-manner, neither gradually decreaſing from the new and full Moon until the | 


Duarters ; but rather, that there was ſome little Difference of Alteration both 


at the new and full Moons, and alfo at the Quarters, and that the greateſt Dif- 
ference fell out in the midſt between them, agreeing very well to a circular 


Proportion after this Manner. 

1. Divide a Circle into 12 equal Parts or Hours, according to the Moon's 
Motion, or Diſtance from the Sun from the neo Moon to the full. 

2. Let the Diameter of the Circle be divided into 90 Parts or Min. that is, 


according to the Time of the Difference of Tides between the new or full 


Moon, and the Quarters, which is one Hour and an half. 


3. Make perpendicular Lines croſs the Diameter of the Circle from Hour to 
Hour. 5 20 | = | | 
4. Reckon the Time of the Moon's coming to the South in the Circum- 
ference of the Circle, and obſerve the perpendicular Line that falls from that 
Point upon the Diameter; and the proportional Min. cut thereby, will ſhew 
how many Hours or Min. are to be ſubſtracted from the time of high Tides 


at the new and full Moon, that ſo you may have the true time of the Tides 


that preſent Day. | . 11 

For Example; At London, on the Day of new and full Moon, it is high 
Tide at 3 of the Clock, that is, when the Moon is 3 Hours paſt the Meri- 
dian, and ſo by the common Rule, the Moon being about 4 Days old, it will 
be S. about 3 of the Clock, and it will be high Tide 3 Hours afterwards, 


that is, at 6 of the Clock. But now, by this Rule, if you count this Time of 


the Moon's coming to the South in the Circumference, the perpendicular 
Line, which comes from 3 to 9, cuts the Diameter at 45 Min. which ſhews, 
that ſo much is to be abated from the time of high Tide in the new and full 
Moons; fo that it is high Tide 45 Min. before 6 of the Clock; that is, at 5 
Hours 15 Min. and not at 6 of the Clock, according to the common Rule. 

The like you may do for any other Port or Place, knowing the time of 


high Water at the new and full Moon in that Place: And you may do it the 


more readily, if you ſet down the time of high Water at the new and full 


Moon under the Diameter, as I have done for London, where it is high Tide 
at 3 of the Clock: So that, when the Moon is South at 3 of the Clock, 


PY 


the a yams cuts the Diameter at 2 Hours 15 M. and ſo when the Moon 
cn at 


is Sou 9 of the Clock, by adding two Hours 15 Min. you may have 
the Time of high Water, which is 11 of the Clock and 15 Min. 

And thus you may eaſily make a Table, which by the Southing of the 
Moon ſhall readily tell you the time of high Tide at any time of the Moon, 


as I have done here for London ; To which all other Places may be reduced 


to correſpond. 
Moon 


a SS 


Moon | Tide | | Moon | Tide 
South. | London. South. | London. 
H. M. H. M. H. MH. M. 
XII. [3 o III. ofs 15 
| 1013 9] | 105 21 
| S015 .-- 181 2015 27 
„ 3006 33 
4003 36 406 39 
03 5005 45 
IT. 03 54 IV. ofs 52 
| 1014 24 1015 59 
| 20[4 J 
__ 3014 16 | | zoo 1 
404 234 4006 20 
%%% - SR: eee 6 28 
0 
1004 44] | 10% 44 
204 51 2066 53 
„„ 
55 407 11 
F 507 20 
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| Tide | Moon | 
Tondon. 1 South. 
H. M.] H. M. 
| 7 30 . o 
| /. 41]. } 0 
3 
1 * 
. 14] | 40 
8 25] | 507 
8 36} [X. of! 
8 48] | 10 
3 20 
1 30 
9 26 40 
. 
9 52 [XI. o 
20 4-1 10 
„ 
„ 30 
1 47] |. 40 
IT OI 50 


Tide 
London 
H. M. 
13 
x 20 
II 43 
TS 57 
12 11 
42 28 
E 34 
12 Ha 

„ 

1 

x 2 

1 42 

Be 

4-8 
2 16 

2 27 

2 23 

4 49 


Theſe Things I have found to fall out right at London for many Years, and 
ſo I ſuppoſe they may in other Places; if the Difference be not fo much 
between the Neap- tides and Spring-tides in other Places, the Diameter muſt be 


divided into fewer Parts. 


False, 
n. 143+ p · 12. 


2. Having taken notice that the Tides ſeldom hold out fo long as Mr. 
_ Philips's Calculation gives them, I obſerved them my ſelf more diligently, and 
with the Help of my Friends and Servants I noted the Times of above 80 high 
Waters at Tower-wharf and Greenwich, whereby I found that the greateſt 
and leaſt Differences betwixt the Moon's true Southing and the high Waters 
were. not, as Mr. Philips had placed them, at the full or new and Quarter 
Moons, but the greateſt nearer to the Neaps, the leaſt to the higheſt Spring- 
tides. I found alſo, that the Inequality was not the ſame that he had made 
it; and, after a Tryal or two, that I could repreſent and anſwer above 60 of 
theſe Obſervations with leſs than one Quarter of an Hour's Difference; which, 


conſidering how difficult it is to determine the time of an H 


ly, I cannot but eſteem a very good Agreement. 


3. At the Bar of Dublin, on the new and full Mo 


makes High- Water, that is, at half an Hour paſt Ten. 


At Rings-end, at 3 


At the Ciſtom- houſe at Dublin, at 11, 


uarters after 10. 


Igh- Water exact- 


ONS, A $. S. . Moon At Dublin, 


by My. W. 
Molineux, 
n. 184. p- 
192. 


Oh. 


Nigh Pli- 
mouth, by 
| Mr. Sam. 
ys 
p.32. 


full Moon, if a croſs Wind do not keep the Water out, as the N. E. or N. W. 


or at half F lood, at which time the Velocity is ſtrongeſt, and ſo decreaſeth 


„ „ 4004) 
| On the Quarter Days. 

High-Water on the Bar, at g a Clock. 

At Rings-end, at a Quarter paſt 5.' 

At the Cuſtom- Houſe, half an Hour paſt 5. 

A Southerly Wind. between S. S. E. and S. S. W. blowing freſh, makes 
it flow near half an Hour longer than its uſual Courſe. 

NM. B. That this Obſervation makes the Tides, upon the Quarter-Moons, 
come in later, in reſpe& of the Moon's Southing, than upon new and full 
Moons by half an Hour; whereas in the River of Thames, as high as London, 
the Duarter-Moons make High-Water above an Hour and Quarter ſooner in 
that reſpect, than the new and full; as may be ſeen in the accurate Tide- 
Tables of Mr. Hlamſtead; but it is from hence evident, that the ſame Tables 
are not applicable to the Sea- Ports, where there is not the ſame Reaſon for the 
Anticipation of the Neap-Tides upon the Quarter-Moons, 

The Cauſe of this Phænomenon ſeems to be, that the Impulſe of the Ocean 


in the Quarter-Moons is not ſo vigorous as in the new and full, nor the Motion 


of the Waters ſo quick, (as is evident by daily Experience:) Whence it 
comes to paſs, that in the open Sea, and in Ports upon the Sea-Coaſt, as this 
of Dublin, the High-Water time falls out later than when the Motion is 
more rapid in the new and full ; but on the contrary, in Rivers, at any con- 
ſiderable Diſtance from the Sea, the Reſiſtance of the Weight of the freſh 
Water, which is kept ſuſpended during the time of the Flood, is longer 
overcome by the more potent Impetus in the new and full, than by the weaker 
in the Quadratures; and from hence this Difference ſhould be ſtill more and 
more conſiderable, as the Port is farther remov'd from the Sea. h 

4. Our diurnal Tides from about the latter End 'of March till the latter 
End of September are about a Foot higher (perpendicular, which is always to 
be underſtood) in the Evening than in the Morning, that is, in every Tide 
that happens after 12 in the Day, before 12 at Night. On the contrary, the 
Morning Tides from Michaelmas till our Lady Day i March again are con- 
ſtantly higher by about a Foot, than thoſe that happen in the Evening. And 
this Proportion holds in both after the gradual Increaſe of the Tides Riſing 
from the Neap to the higheſt Spring a and the like Decreaſe of its Height till 
Neap again is deducted. 


The higheſt menſtrual Spring- ide is always the third Tide after the new or 


uſually doth; whoſe contrary. Wind, if ſtrong, commonly makes thoſe to be 
High-Tides upon our Southern Coaſts which otherwiſe would be bur low. 

The higheſt Springs make the loweſt Ebbs. (Tho' I am informed by an ex- 
pert Water-man, that it ſometimes happens, that there may be a very low 
Ebb, tho' no high Spring, which they term an Out-let, or Gurges of the Sea 3 
as when a great Storm chances off at Sea, and not on the Land. ) 

The Water neither flows nor ebbs alike in reſpect of equal Degrees; but 
its Velocity increaſeth with the Jide till juſt at Mid-Water, that is, half flown, 


No- 


NRF 
proportionably *till high Water, or full Sea. As may be gueſſed at by the 
following Scheme collected by Obſervations made at ſeveral Times and Places. 
And although it be reſtrain*'d to Plymouth. Haven, or the like, where the Wa- 
ter riſeth about 16 Fot (I ſay uſually, becauſe it may vary in this Port from 
the loweſt Neap to the higheſt Annual Spring above 7 or 8 Foot), yet it may in- 
differently ſerve for other Places, where it may riſe as many Fathom, or not 
ſo high, by a proportional Addition or Subſtraction. 
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The uſual Number of Tides, or Times of high Water from new Moon to 5 None 
new Moon, or from full Moon to full Moon, is 59. read, 4 Miles 


*5. (1.) I have obſerved, that our Annual Spring Tides do happen in March ByCapr-Sam: 
and September, either at the Tide next before the Sun's Ingreſs into the æqui- . Jo 
noctial Points of Aries and Libra, or the next Tide after, according as the sis. 

Moon is near her Full or Change, when the Sun thus enters into the ſaid 
Signs; and when it flows in Height about 45 Foot; the loweſt Neap Tides 
flowing in Height 25 Foot. * 3 

(2.) That the loweſt Neap makes the higheſt Spring, if the N. E. Winds 
hinder not, by blowing hard, and ſo keep back the Tides ; as uſually they 
do when they g Whoſe contrary. Winds, S. V. if they blow hard, make 
here the higheſt Tides. . F 

(3.) That from about the latter End of September they are about 1 Foot 
and 3 Inches higher, perpendicularly, in the Evening than in the Morning; 
that is, if high Water happen after the Sun 1s paſt the Meridian, or in the 
Tides betwixt Noon and Mid-night. But from Michaelmas to our Lady-Day 
we find the contrary, the Day-Tides being, in that Seaſon, *higher by 15 In- 
ches than the Night-Tides, or the Tides between Mid-night and Noon. And 
this Proportion holds in both, after the gradual Increaſe of the Tides riſing 
from the Neap to the higheſt Spring, and the like Decreaſe of their Height 
till Neap again. 3 5 an 
( (4.) That the higheſt menſtrual Spring-Tide is always the Third after the 

full Moon or Change-Day, if it be not kept back by N. E. Winds. . 

(;5.) That it flows here on the Change-Day, when the Moon is E. S. E. the N 
Tide flowing in for the Space of 5 Hours, and ebbing 7 Hours. But in | 
Neap-Tides it does not flow here by two Points of the Compals fo long. . | 

TYol. H. | Mm | 6. That 99 1 


Full to Full, is 59. 


from the River's Mouth (Lundy) the Head of the Flood at its coming in in 
Spring-Tides ariſeth in Height, like a Wall, 9 Foot high, and ſo runs for 


Reaſon of the ſaid Boar is doubtleſs the ſtraitning and ſhoaling of the Ri 


( 266 ) . 
(6.) That the Water flows nor ebbs equal Spaces in equal Times, but its 
Veloaity is ſtronger at the firſt, both the Flood and Ebb, and ſo gradu- 


ally decreaſeth untill full Sea, or low Water. This is obferved in the Spring- 


id ly, ou may ſee by the following Table, which J have made for 
2 a Tides here. And I have farther obſerved, that it 
hath flowed and ebbed at the firſt of the Tide one Foot in 6 Minutes, or 


that then the Tide ran out a Foot in 6 Minutes, or did riſe ſo much in 


Height. 
C Heigbt. | | Time. | Height. 
En VF. inch] . * "If. inch. 
0 152 > O 1502 : 
RR. „ 
; 0'- 4512-7 | 0. 401 6 
L 0012 ; 6 | 1 I OO] 2 6 
40 15 2 6 Ebbing, 2 0019 Ol 
- 6. 36% 5} 3 ooÞ of 
O 4512 Ly 4 00 6 O 
3 5 5 005 O 
Flowing, O 1502 SUR. + 7 6 0014 O0 
„ 1 0 
„535 7 ol44 10 
3 002 3] — — 
8 515 
O 3012 11 
o 4512 I 
4 O0 12 1 
„„ 
9 -. vor 8 
0. 4511 8 * 
5 001 8 
5 Ol44 1] 


(7.) The uſual Number of Tides from New Moon to New Moon, or from 


(8.) In the River of Severn, 20 Miles above Briſtol near Newnham, 160 Miles 


many Miles together, covering at once all the Shoals which were dry be- 
fore; at which time all Ye/els, that lie in the Way of the ſaid Head-Tides, or 
(as it is vulgarly calPd) Boar, are commonly overſet, or carried upon the 
Banks; and the Head of the Tide being paſt, ſuch Veſſels are left dry again. It 
flows there but two Hours and 18 Foot in Height, and itebbs ten Hours. The 


ver 
11 


| was? 
in that Place, it being there but half a Mile broad; as it is but 20 Pearches 
over, three Miles higher; running tapering to Glouceſter. 

(6. ) We have been informed by a curious Gentleman, that the Aunual higheſt At Chep- 
Tides about Chepſtow Bridge were at St. David's and Michaelmas Stream; j134"p%\s. 
that is, the one a little before the Yernal, and the other ſomewhat after the 
Autumnal Æquinox; which agrees alſo with the Conjecture of a very intelligent 
Mathematician, who 1s withal of Opinion, that becauſe both are not far trom 
the AÆquinoxes, tho? the one before, the other after, it might well give occa- 
ſion to think it was depending on the AÆquinox. | 

(J.) Our great Bay Mr. Camden calls Waſhes, whereas they are only two 4 Tutte of 
ſmall Arms of the Sea, running into it, viz. Foſdike and Croſs-Keys ; *tis full 01,298 


: in Lincoln- 
of Sands, making two Channels to Lynn, and as many to Boſton. It may be fire, Þy 


_ uſeful to Travellers to have a Table when to paſs over the ſaid Waſbes, Kante“ 
tho' without a Guide I would not adviſe them, eſpecially after great Freſhes, n224.p.33z. 
which make the Sands ſhift, and conſequently quick, and Horſes many times 

ſtick faſt : The way to get them out 1s by ſeveral Peoples trampling round 


them at a Diſtance, which by degrees raiſeth them. 


——_ 


| Moon's | Foſdike Full Moon's | Foſdike | , | Full | 
Age. | begins. 3 Sea. | Age. mg . Sea. 
h * 5. Ti 
)))ͤͤ UU - 24jir  'ofr - 24 
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Croſ5-Keys begins to be fordable fifteen Minutes after Fo/dike, and ends an 


Hour ſooner. | 


(8.) It is high Water upon the Day of the New and Full Moon. The Tide) in 
On the Coaſt of Gaſcony and Guienne. „ 
At 3 b. at the Mouth of Garonne, and the Jie of Rhee, . 185. p. a0 


At 3 h. at St. Fobn de Luz, Bayonne, and Memiſſan. 
At 34 b. at Roban, Brouage, and Rochelle. 


At 3 h. on the Coaſt of Poitou. 
At 34 at Ollonne and Beauvoir. 


On the Coaſt of Britany. 


At 14 b. at Bell-Ife. 
At 3 h. at the Mouth of the Loyre, at Garande, Morbiban, Blavet, and 
Concarneau. ” 


M m 2 At 


* * 8 ) 
At2Þ. at Apenars, Vannes, and Auray, 


At 2 + h. at Apenmark, Audierne, the Race of Rui, and Le £5608 
At 2 1þ, at Breſt, and at Cape de Four. 

At 45. at St. Paul de Leon. ? 

At 42 b. at Port Blanc. 

At 6h. at St. Malo and Cancale. 


| ROW On the Coaſt of Normandy. 


At 7 b. at Granville, and Barneville. 
At 8h. at Cherbourg and Barfleur. 


At 9 b. at Caen and Honfleur, at the Mouth of the Seine, and at Havre 
de Grace. x 


At 94 h. at Feſcan, and St. Valeri. 
At 10 b. at Rouen, Dieppe, and Treport, 


On the Coaſt of Picardie. 


At 11 b. at T Mouth of the Somme, at ENG, Bologne, and Amblecenſe 
At 11b. at Calais. 


At 12h. at Dunkirk, | Newport and Oftend. 


Ar erm 9. (i. )I have only taken a general notice of the 7. ides, as that it is high Wa- 
$59.0 or "hoe 7 of the Clock on the Change-Day (in ſome Creeks an Hour or two 
wood, later.) The Water riſeth but little, as about 4 Foot at bigh Water, but at 
N Spring-Tides it may be a Foot more. The Tides without are very various in 
Setting: Sometimes the Tide of Flood ſets to the Eaſtward, ſometimes to che 
Weſtward; but in fair, calm, and ſettled Weather, the ſaid Tide ſets from 

the South-Eaſt toward the North-Weſt, as they ſay. 


y M. Rich. (2.) The Water about our Ifland (Bermudas) does not flow, by any Man's ob- 

0% ſervation, above gꝛ Foot; and that but at one Seafon of the Year, between 4 
Michaelmas and Chriſtmas at other times not above 3 Foot. It is high Wa- 
ter when the Moon is about an Hour high, and the like after her going down. 15 
It flows in from the North-Weſt, and runs to the South-Eaſt neareſt ; and in 2 
that Part of the Land, which lies moſt to the Norih-MWeſt, there it is high Wa-. 
ter ſooneſt. But the Tide does not always ebb and flow directly that Courſe 
round about our Coaſt; but, I ſuppoſe, the Reaſon is, that ſome Points of Land 

D Cabo or Shoals may turn its North-Weſt and South-Eaſt Courſe. 


ys a 10. The Sea runs here along the Shore continually to the Eaſtward, at a 


'Guines, by very great Rate, except at Full and Change; for then it runs to Weſtward, or 3 
cot. at leaſt makes a great Abate. Nov. 24. 168 3. I took the time of the high 


Alia. Water at the Caſtle (as near as I could) at 3 5 30. P. n. it flowed about 6 


.fis 22 the 
| Flux andRe- Foot. 


Aflxof Seaby V. (1.) The Seza's edbing and flowing hath fo great a Connection with the £ 
IT p. 23. Moon's Motion, marin a — all Philoſaphers (whatever other Cauſes they bo 
have 1 
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new Moon the Tides are at the higheſt ; at the Suadratures the Tides are at 


have joined with it) have attributed much of its Cauſe to the Moon; which 
either by ſome occult Quality, or particular Influence which it hath on moiſt 
Bodies, or by ſome magnetick Virtue, drawing the Waer towards it (which 
ſhould therefore make the Water there higheſt, where the Moon is vertical) 
or by its Gravity and Preſſure downwards upon the terraqueous Globe (which 


ſhould make it loweſt where the Moon is vertical) or by whatever other 


Means (according to the ſeveral Conjectures of inquiſitive Perſons) hath ſo 
great an Influence on, or at leaſt a Connection with the Sca's Flux and Re- 
flux, that it would ſeem very unreaſonable to ſeclude the Conſideration of the 
Moon's Motion from that of the Sea: The Periods of Tides (to ſay nothing 
of the Greatneſs of them near the new Moon, and full Moon) ſo conſtantly 
waiting on the Moon's Motion, that it may be well preſumed, that either the 


one is governed by the other, or at leaſt both from ſome common Cauſe. 


The firſt that I know of, who took in the Conſideration of the Earth's 
Motion ¶ Diurnal and Annual) was Galilzo; who, in his Syſtem of the World, 
hath a particular and very rational Diſcourſe on this Subject. But that Diſ- 
courſe is to be look*d upon only as an Eſſay of the general Hypotheſis ; which, 
as to Particulars, was to be afterwards adjuſted from a good general Hiſtory of 
Tides 5 which *tis manifeſt enough that he had not; and which is yet ina great 
Meaſure wanting. b 1 | 

And what I ſay of Galilzo I muſt in like Manner deſire to be underſtood 
of what I am now ready to ſay to you. For I do not profeſs to be ſo well 
$kilPd in the Hiſtory of Tides, as that I will undertake preſently to accommo- 
date my general Hypotheſis to the particular Caſes ; or that I will indeed un- 


dettake for the certainty of it, but only as an Effay propoſe it to farther Con- 


ſideration, to ſtand or fall, as it ſhall be found to anſwer Matter of Fact. 
I conſider therefore that in the Tides, or the Flux or Reflux of the Sea, be- 
ſides extraordinary Extravagancies, or Irregularities, whence great Inunda- 


tions or ſtrangely High-Tides do follow, which yet perhaps may prove not 


to be ſo merely accidental as they have been thought to be, but might from * 


the regular Laws of Motion, if well confider'd, be both well accounted for, 


and even foretold ; there are theſe three notorious Obſervations made of the 
Reciprocation of Tides. Firſt, The Diurnal Reciprocation, whereby twice in 
ſomewhat more than 24 Hours we have a Flood and an Ebb ; or a High- 
Water and Low-Water. Secondly, The Menſtrual ; whereby in one ſynodical 


Period of the Moon, ſuppoſe from full Moon to full Moon, the Time of thoſe 


diurnal Viciſſitudes doth move round thro” the whole Compaſs oi the NN 
£599, or natural Day of 24 Hours: As for inſtance, if at the ful! Moon, the 


full Sea be at ſuch or ſuch a Place juſt at Noon, it ſhall be the next Day, at the 


fame Place, ſomewhat before one of the Clock; the Day following, between 
one and two; and ſo onward, till at the new Moon it ſhall be at Mid-night ; 


(the other Tide, which in the 7 Moon was at Mid-night, now in the new Moon 


coming to be at Noon) and ſo forward, till at the next full Moon the full Sea 


. ſhall at the fame Place come to be at Noon again. Again, that of the 


Spring Tides and Neap Tides, as they are calPd, about the full Moon and 


the 
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the loweſt: And at the Times intermediate proportionably. Thirdly, the An- 
nual;, whereby it is obſerved, that at ſome times of the Year the Spring-Tides 
are yet much higher than the Spring- Tides at other times of the Year ; which 
times are uſually taken to be at the Spring and Autumn, or two Æquinoxes; 
but I have Reafon to believe, (as well from my own Obſervations for man 
Years, as of others, who have been much concerned to heed it, whereof 


more will be ſaid by and by) that we ſhould rather aſſign the beginning of 
February ana November, than the two Aquinoxes. _ An! 
1. Now, in order ta give an Account of theſe three Periods-according to- 
the Laws of Motion and Mechanick Principles, we ſhall firſt take it for grant 
ed, what is now a- Days pretty commonly entertained by thoſe who treat of ſuch 1 
Matters that a Body in Molion is apt to continue in its Motion, and that in 1 
the ſame Degrees of Celerity, unleſs hinder'd by ſome contrary Impediment : 
Like as a Body at Reſt to continue fo, unleſs by ſome ſufficient Mover put 
into Motion: And accordingly, which daily Experience teſtifies, if on a Board 
or Table ſome looſe incumbent Weight be for ſome time moved, and have 
thereby contracted an Impetus to Motion at ſuch a Rate, if that Board or Ta- 
ble chance by ſome external Qbſtacle, or otherwiſe, to be ſtopped, or con- 
fiderably retarded in its Motion, the incumbent looſe Body will ſhoot forward 
upon it; and contrariwiſe, in caſe that Board or Table chance to be accelera- 
ted, or put forward with a conſiderably greater Speed than before, the looſe 
incumbent Body, not having yet obtained an equal Impetys with it, will be left 
behind, or ſeem to fly backward upon it. Or, which is Galilæo's Inſtance, 
if a broad Veſſel of Water, for ſome time evenly carried forward. with Water 
in it, chance to meet with a Stop, or ſlack its Motion, the Water will daſh. 
forward and rife higher at the fore part of the Veſſel ; and contrariwiſe, if 
the Veſſel be ſuddenly put forward. faſter than before, the Water will daſh 
backwards, and riſe at the hinder part of the Veſſel. So that an Acceleration 
or Retardation of the Veſſel, which carries it, will cauſe a riſing of the Water 
in one Part, and a falling in another; which yet, by its own Weight, will 
again be reduced to a Level as before. And conſequently, ſuppoſing the Sea 
to be but as a looſe Body carried about with the Earth, but not ſo united to E 
it as neceſſarily to receive the ſame Degree of Impetus with it, as its fixed [3 
Parts do, the Acceleration or Retardation in the Motion of this or that Part | 
of the Earth will cauſe, more or leſs, according to the Proportion of it, ſuch 
a daſhing of the Water, or ri/ing at one Part, with a falling at another, as is 
that which we call the Flux and Reflux of the Sea, 
Now, this premiſed, we are next with him to ſuppoſe the Earth carried 
about with a double Motion, the one Annual in BEC, the great Orb, in 
which the Center of the Earth B is ſuppoſed to move about the Sun 4; 
the other Diurnal, whereby the whole moves upon its own Axis; and each. 
in its Surface deſcribes a Circle, as DEFG. WY 3 
It is then manifeſt, that if we ſuppoſe that the Earih moved but by any one 
of theſe Motions, and that regularly with an equal Swiftneſs, the Water, having 
once attained an equal Inpetus thereunto, would ſtill hold equal Pace with 
it, there being no occaſion, from the quick*ning or ſlack*ning of the Earth's Mo- 
tion, in that Part where the Water lieth, for the Water thereon either to be 


caſt 
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caſt forward or backward, and thereby to accumulate on the other Parts of the 
Water : But the true Motion of each Part of the Earth's Surface being com- 
pounded of thoſe two Motions, the Annual and Diurnal ; (the Annual in BRC 
being, as Galilæo there ſuppoſeth, about three Times as faſt as a diurnal Mo- 
tion, in a great Circle, as DEF) while a Point of the Earth's Surface moves 
about its Center B from G to D and E, and at the ſame time its Center 
B be carried forwards to C; the true Motion of that Point afterwards is made 
up of both thoſe Motions; to wit, of B̃ to C, and of G to E; but while G 
moves by D to E, E moves backward by F to G, contrary to the Motion of B 
to C; ſo that the true Motion of E is but the Difference of BC and EG. 
(For, beſides the Motion of B above the Center, G is alſo put forward as much 
as from G to E, and E put backward as much as from E to G:) So that the 
Diurnal Motion, in that Part of the Earth which 1s next the Sun, as EFG, 
doth abate the Progreſs of the Annual, and. moſt of all at T; and in the other 
Part which is from the Sun, as GD E, it doth increaſe it, and moſt of all at 
D; that is, in the Day Time there is abated, in the Night Time is ad- 
ded, to the Annual Motion, about as much as is G E, the Earth's Diameter. 
Which would afford us a Cauſe of two Tides in 24 Hours; the one upon the 
greateſt Acceleration of Motion, the other upon its greateſt Retardation. 

(2.) And thus far Galilæo's Diſcourſe holds well enough; but then in this 
it comes ſhort ; that as it gives an Account of two Tides, ſo thoſe iwo Tides 
are always to beat Fand D; that is, at Noon and at Midnight : Whereas Ex- 
perience tells us, that the time of Tides moves in a Month's Space through all 
the 24 Hours; of which he gives us no Account. For tho? he doth take no- 
tice of a menſtrual Period; yet he doth it only as to the Quantity of the Tides, 
greater or leſs; not as to the Time of the Tide, ſooner or later. 


To help this F. Bapt. Balianus makes the Earth to be but a ſecondary Pla- Riccion. 


net, and to move not directly about the Sn, but about the Moon; the Moon {i'm New 


Tom. 1-1. 4. 


mean while moving about the Sun, in like Manner as we ſuppoſe the Earth to e. 


move about the Sx, and the Moon about it. But though this might furniſh 2 
us with the Foundation of a menſtrual Period of Accelerations and Retardations 
in the compound Motion of ſeveral Parts of the Earth's Surface, yet there are 
no good Reaſons to admit of this Hypo. . : — 
Inſtead of this, that Syrmi/e of mine (for I dare not yet, with Confidence, 
give it any better Name) of what I have ſpoken to you heretofore (and 
which hath occaſioned this preſent Account which I am now giving you) is 
to this Purpoſe. 5 
The Earth and Moon being known to be Bodies of ſo great Connection, as 
that the Motion of One follows that of the Other, may well enough be looked 
upon as one Body, or rather one Aggregate of Bodies, which have one com- 
mon Center of Gravity; which Center of Gravity, according to the known 
Laws of Saticks, is in a ſtrait Line connecting their reſpective Centers ſo 
divided, as that its Parts be in reciprocal Proportion to the Gravities of the 
two Bodies. As for Example, ſuppoſe the Magnitude (and therefore, 
probably, the Gravity) of the Moon to be about a one and fortieth Part of 
that of the Earth; and the Diſtance of the Meox's Center from the — 
0 


1. . 
2 


Fig. 52. 
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of the Earth to be about 56 Semidiameters of the Earth, the Diſtance of the 
common Center of Gravity. of the two Bodies will be from that of the Earth 
about +, of 56 Semidiameters, that is about 4 of a Semidiameter of the Earth, 
above its Surface, in the Air, directly between the Earth and Moon. 
Nov ſuppoſing the Earth and Moon jointly, as one Body, carried about by 
the Sun in the great Orb of the Annual Motion; this Motion is to be eſti- 


mated (according to the Laws of Staticks in other Caſes) by the Motion of 


the common Center of Gravity of both Bodies. For we uſe in Staticks to 
eſtimate a Body, or Aggregate of Bodies, to be moved upwards, downwards, 


or otherwiſe, ſo much as its common Center of Gravity is ſo.moved, howſo- 
ever the Parts may change Places amongſt themſelves. 


And accordingly the Line of the Annual Motion will be deſcribed, not by 
the Center of the Earth (as we commonly eſtimate it) but by the common 
Center of Gravity of the Bodies, Earth and Moon, as one Aggregate. 


Nov ſuppoſing ABCDE to be a Part of the great Orb of Annual Motion, 


deſcribed by the common Center of Gravity, in ſo long time as from a full 
Moon at A to the next new Moon at E; the Center of the Earth at 7, and 


that of the Moon at L, muſt each of them, (ſuppoſing their common Center of 


Gravity to keep the Line AE) be ſuppoſed to deſcribe a Periphery about that 


common Center, as the Moon deſcribes her Line of menſtrual Motion. Andin 
like Manner, EFGH I, from the new Moon at E to the next full Moon at I. 


From A to E (from full Moon to new Moon) 7 moves (in its own Epi- 


cycle) upwards from the Sun: And from E to J (from new Moon to full 
Moon) it moves downwards, towards the Sun. Again, from C to G (from 
laſt Quarter to the following firſt Quarter) it moves forward according to the. 
Annual Motion; but from G forwards to C (from the firſt Quarter to the 


enſuing laſt Quarter) it moves contrary to the Annual Motion. | 
It is manifeſt therefore, according to this ie that from the laſt 
Quarter to the firſt Quarter (from C to G, while 


or A, the full Moon. | 


So that in Purfuance of Galilæo's Notion the menſtrual adding to, or de- 
tracting from the Annual Motion, ſhould either leave behind, or caſt forward 
the looſe Waters incumbent on the Earth, and thereby cauſe a Tide, (or Ac- 
cumulation of Waters) and moſt of all at the full Moon and new Moon, 
where thoſe Accelerations or Retardations are greateſt. Is 

Now this menſtrual Motion, if nothing elſe were ſuperadded to the Annual, 
would give us two Tides in a Month, and no more; (the one upon the Ac- 
celeration, and the other on the Retardation) at new Moon and full Moon; 
and two Ebbs at the two Quarters ; and in the Intervals, riſing and falling 
Water, - : & #5 | | 

But the Diurnal Motion ſuperadded, doth the ſame to this Menſtrual, which 
Galilzo ſuppoſeth it to do to the Annual; that is, doth add to, or ** 

1 | rom 


T. is above the Line of the 
Annual Motion) its. menſtrual Motion in its Epicycle adds ſomewhat of Accele- 
ration to the Annual Motion; and molt of all at E, the new Moon: And from 
the firſt to the laſt Quarter (from & forward to C while T is below the Line 
of the Annual Motion) it abates of the Annual Motion; and moſt of all at 7, 
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(273) 
from the menſtrual Acceleration or Retardation ; and ſo gives us Tide upon 
Tide. ” ION} 

For in whatſoever part of its Epicycle we ſuppoſe T to be; yet becauſe, 
while by its menſtrual Motion the Center moves in the Circle L TN, each 
Point in its Surface, by its diurnal Motion, moves in the Circle LMV; 
whatſoever Effect (accelerative or retardative) the Menſtrual would give, 
that Effect, by the Diurnal, is encreaſed in the Parts L M N (or rather Mu, 
the Semicircle) and moſt of all at M; but diminiſhed in the Parts NOL 
(or rather O) and moſt of all at O. So that M and O (that is, when 
the Moon is in the Meridian below or above the Horizon) we are to have 
the diurnal Tide or High-Water, occaſion'd by the greateſt Acceleration or 
Retardation which the Diurnal Arch gives to that of the Menſtrual ; which 
ſeems to be the true Cauſe of the daily Tides, and withal gives an Account, 

not only why it ſhould be every Day, but likewiſe why at ſuch a Time of 
the Day ; and why this time ſhould 1: a Month run through the whole 24. 
Hours, viz. becauſe the Moon's coming to the Meridian above and below 
the Horizon (or as the Seamen call it, the Moon's Southing and Northing ) 
doth ſo; and likewiſe of the Spring-Tides, and Neap-Tides. For, when it 10 
happens that the menſtrual and diurnal Accelerations or Retardations be 
co-incident (as at the New Moons and Full Moons they are) the Effect muſt 
needs be the greater. And although (which is not to be diſſembled) this 
happen but to one of the two Tides; that is, the Night-Tide at the New 
Moon (when both Motions do moſt of all accelerate) and the Day-Tide at 
Full Moon (when both do moſt retard the annual Motion ;) yet, this Tide 
being thus raiſed by two concurrent Cauſes, tho* the next Tide have not 
[2 the ſame Cauſe alſo, the Impetus contracted will have Influence upon the 
: next Tide; upon a like Reaſon as a Pendulum, let fall from a higher Arch, 
will (tho' there be no new Cauſe to occaſion it) make the Vibration on the 
other Side (beyond the Perpendicular) to be alſo greater: Or, of Water 
in a broad Veſſel, if it be ſo jogged as to be caſt forward to a good height 
above its Level, will, upon its Recoiling, by its own Gravity (without any 
additional Cauſe) mount ſo much the higher on the hinder Part. | 
Hut here alſo we are to take notice, that though all Parts of the Earth, 
by its diurnal Motion, do turn about its Axis, and deſcribe parallel Circles, 
yet not equal Circles; but greater near the Æquinoctial, and leſſer near the 
Poles ; which may be a Cauſe why the Tides in ſome Parts may be much 
greater than in others. But this belongs to the particular Conſiderations, (of 
which we are not now giving an Account) not to the general Hypotheſis. 
3dly, The annual High-Tides having been obſerved (groſly) to happen about 
the Spring and Autumn, they are generally referred to the two Aquinoxes. 
But the Inhabitants of Romney-Marſh in Kent, where the Sea being kept out 
with great Earthen Walls, that it doth not at High-Water overflow the Le- 
vel, are generally agreeed by their Obſervations (and Experience dearly 
bought) that their Times of Danger are about the Beginning of February 
and of November; that is, at thoſe” Spring-Tides which happen near thoſe 
Times; to which they give the Names of Candlemas-Stream, and Allhalload- 
Stream : And, if they eſcape thoſe Spring-Tides, they apprehend themſelves 
Vol. IL. þ OT» out. 
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out. of Danger for the reſt of the Year. And as for March and September 
(the two Afquinoxes) they are as little ſolicitous of them as of any other 
Part of the Year. And I have my ſelf very frequently obſerved (both at 
London, and elſewhere) that in thoſe Months of February and November 
(eſpecially November) the Tides have run much higher than at other times ; 
particularly in November 1660. I found the Water ſo high in King-/treet 
Weſtminſter, that it came up not only into the Boots, but into the Body of 
the Coach, and the Palace-Nard (all fave a little Place near the Weſt-End) 
overflowed; as likewiſe the Market-Place, and many other Places, and 
their Cellars generally filled up with Water. And in November 1665 it 
may be well remember'd what very High-Tides there were, not only on the 
_ Coaſts of England (where much Hurt was done by it) but much more in 
Holland, where, by reaſon of thoſe Inundations, many Villages and Towns 
were overflowed. 3 
*Tis true, there does not happen any ſingle ſignal Accident, which might 
caſt it on theſe times, yet there is a Compound of Two that may do it: 
Which is the Inequality of the natural Day (well known to Aſtronomers). 
ariſing from a double Cauſe. Firſt, becauſe the Sun, by reaſon of its Apo- 
gæum and Perigzum, doth not at all times of the Year diſpatch, in one Day, 
an equal Arch of the Ecliptick : Secondly, Equal Arches of the Ecliptick do 
not in all Parts of the Zodiack anſwer to equal Arches of the Æquinoctial, 
by which we are to eſtimate Time. : | 
According to the firſt of theſe Cauſes we ſhould have the longeſt Natu- 
ral Days in December, and the ſhorteſt in Zune; which, if it did operate 
alone, would give us at thoſe times two annual High-Waters. According 
to the ſecond Cauſe, if operating ſingly, we ſhould have the longeſt Days 
in the two Solftices in June and December, and the two ſhorteſt at the 
AEquinoxes, in March and September; which would at thoſe times give oc- 
caſion of four annual High-Waters. | 
But the true Inequality of the natural Days ariſes from a Complica- 
tion of thoſe two Cauſes, ſometimes croſſing, and ſometimes promoting 
each other; though we ſhould find ſome Increaſes or Decreaſes of the na- 
tural Days at all thoſe Seaſons, anſwerable to the reſpective Cauſes, (and 
perhaps of Tides) proportionably thereunto : Yet the longeſt and ſhorteſt 
natural Days abſolutely of the whole Year (ariſing from this Complication 
of Cauſes) are about thoſe times of Allhallontide and Candlemas, or not 
far from them, about which thoſe annual High-Tides are found to] be; as 
will appear by the Tables of Aquation of natural Days. And therefore, I 
think, we may with very good Reaſon caſt this annual Period upon that 
Cauſe, or rather Complication of Cauſes. For (as we before ſhewed in the 
menſtrual and diurnal) there will, by this Inequality of natural Days, ariſe a 
phy ſical Acceleration and Retardation of the Earth's mean Motion, and ac- 
cordingly a caſting of the Waters backward or forward ; either of which 
will cauſe an Accumulation or High-Water. 
1 muſt here add, (that I be not miſtaken) that whereas I caſt the time of 
the daily Tides to be at all Places when the Moon is there in the Meridian ; 


it 
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it muſt be underſtood of open Seas, where the Water hath ſuch free Scope 
for its Motion, as if the whole Globe of Earth were equally covered with 
Water: Well knowing, that in Bays and Inland Channels the Poſition of 
the Banks, and other like Cauſes, muſt needs make the Times to be much 
different from what we ſuppoſe in the oper Seas : And likewiſe, that even 
in the open Seas, Iſlands, and Currents, Gulfs and Shallows may have ſome 
= Influence, though not comparable to that of the Bays and Channels. And 

7 moreover, though I think that Seamen do commonly reckon the time of 

7 High-Water in the open Seas to be then, when the Moon is there in the 
Meridian (as this Hypotheſis would caſt it;) yet I do not take my ſelf to 
be ſo well furniſhed with a Hiſtory of Tides, as to aſſure my ſelf of it; 
much leſs to accommodate it to particular Places and Caſes. 

It may be thought perhaps, that if the Earth would thus deſcribe an Epi- 
cycle about the common Center of Gravity, it would (by this its Change of 
x Place) diſturb the celeſtial Motions, and make the apparent Places of the 
> Planets, eſpecially ſome of them, different from what they would other- 
wiſe be. For though ſo ſmall a Removal of the Earth, as the Epicycle would 

cauſe (eſpecially if its Semi-Diameter ſhould not be above 14 of the Earth's 
Semi-Diameter) would ſcarce be ſenſible, if at all, to the remoter Planets ; 
= yet, as to the nearer, it might. : | 
4 To this my Anſwer is, that ſuch Difference hath been obſerv'd, and hath 
„ very much puzzPd Aſtronomers to give an Account of. Mr. Horrocks was 
F forced to have recourſe to ſomewhat like Kepler”s amicable Fibres (which he 
had no Affection to at all) to give Account of the Inequalities of the Moon's 
- Motion. And other Aſtronomers have introduced (ſome upon one Suppo- 
ſition, ſome upon another) ſome kind of menſtrual Aquation, to ſolve the 
Inequalities of the Moon's Motion, according to her Synodical Revolution, 
6.5 or different Aſpects (of New Moon, Full Moon, Sc.) beſides what concerns 
her own periodical Motion. For which, this Conſideration of the com- 
5 mon Center of Gravity of the Earth and Moon is ſo proper a Remedy 
| (eſpecially if it ſhould be found preciſely to anſwer thoſe Phænomena, which 
1 J have not examined, but am very apt to believe) that it is ſo far from being, 
| with me, an Objection againſt it, that it is one of the Reaſons which make 
me inclinable to introduce it. 
The like Conſideration may reaſonably be had of Jupiter and Saturn, and 
their Sazellites, which yet, becauſe of their Smallneſs, may chance to be ſo 
little, as that at this Diſtance the Change of their apparent Places may not 
be diſcernable. For all theſe Satellites are to their Principals as ſo many 
Moons to the Earth. And Mr. Horrocks expreſſeth ſome ſuch little Ine- 
qualities in Saturn's Motion, of which he could not imagine what Account 
to give: Which, for ought I know, might have been accounted for, if at 
that time the Satellites of Saturn had been diſcovered, and that Mr. Horrocks 
had thought of ſuch a Notion as the common Center of Gravity of. Saturn 
and his Companions to be conſiderable, as to the guiding of his Motion. 
2. 1/?, To the firſt Objection, That it appears not how 120 Bodies, that have Same 06- 


jet ions an- 


no Tre, can have no common Center of Gravity : that is (for ſo I underſtand ſwered ; By 
. a111$ 


the Intendment of the Objection) can act or be acted in the ſame manner, 1 ibid. Pet. 
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if they were connected; I ſhall only anſwer, that it is harder to ſhew how 
they have, than that they have. That the Loadſtone and Iron have ſome- 
what equivalent to a Tye, though we ſee it not, yet by the Effects we 
know. And it would be eaſy to ſhew, that two Load-Stones, at once ap- 
plied in different Poſitions to the ſame Needle, at ſome convenient Diſtance, 
will draw it not to point directly to either of them, but to ſome Point be- 
tween both; which Point is, as to thoſe two, the common Center of At- 
traction; and it is the ſame as if ſome one Load-Stone were in that Point. 
| Yet have theſe two Load-Stones no Connection or Tye, though a common 
Center of Virtue, according to which they jointly act. And that there is 
ſomewhat that doth connect the Earth and Moon (as much as what con- 
nects the Load-Stone and the Iron which it draws) is paſt doubt to thoſe 
who allow them to be carried about by the Sun, as one Aggregate or Body, 
whoſe Parts keep a reſpective Poſition to one another: Like as Jupiter with 
his four Satellites, and Saturn with his one. 

To the Second Objection ; That at Chatham and in the Thames be an- 
nua Spring-Tides happen about the Æquinoxes; not (as this Hypotheſis doth 
ſuppoſe elſewhere to have been obſerved) about the Beginning of February and 
November. If their Meaning be, that annual High-Tides do then happen, 
and then only; if this prove true, it will eaſe me of half my Work: For 
it is then eaſily anſwered, that it depends upon the Obliquity of the Zodiach; 
the Parts of the Ægquinoctial, anſwering to equal Parts of the Zodiack, being 
near the Solſtitial Points greateſt, and near the AÆquinoctial Points leaſt of 
all. But beſides this annual Viciſſitude of the Æquinoxes, not to ſay of the 

Four Cardinal Points (which my Hypotheſis doth allow and aſſert) I believe 
it will be found, that there is another annual Viciſſitude anſwering to the 
Sun's Apogæum and Perigeum ; and that the greateſt Tides of all will be 
found to be upon a Reſult of theſe two Cauſes co-operating. And to what 
is {aid to be obſerved at Chatham and in the Thames, contrary to that I 
alledge, as is obſerved in Romney-Marſh ; I muſt at preſent 47+z«v, and refer 
to a melius inquirendum. For a good Diary of the Height and Time both 
of High-Water and Low- Water, for a Year or two together, even at Chat- 
ham or Greenwich; but rather at ſome Place in the open Sea, or at the 
Land's End in Cornwal, or on the Weſt Parts of Ireland, or at St. Helen's, 
or the Bermudas, Sc. would do more to the reſolving of this Point, than 
any verbal Diſcourſe without it. 

3aly, To the third Objection, That ſuppoſing the Earth and Moon Io move 
about a common Center of Gravity; if that the higheſt Tides be at the New Moon, 
when, the Moon being neareſt to the Sun, the Earth is fartheſt from it, and its 
Compound Motion at the fwifteſt ; and that the Tides abate as the Earth approach- 
eth nearer, till it comes into the ſuppoſed Circle of ber annual Motion; it may 
be demanded, why do they not ſtill abate, as the Earth comes yet nearer to the 
Sun, and the Swiftneſs of its compound Motion ftill flackens ? And fo, why 
have we not Spring-Tides at the New Moon (when the Motion is fwifteſt) and 
Neap-Tides at Full Moon (when the Motion is ſloweſt) but Spring-Tides at 
both? The Anſwer, if obſerved, is already given in my Hypotheſis it ſelf. 


Becauſe 


Becauſe the Effect is indifferently to follow, either upon a ſudden Accelerg- 
tion, or a ſudden Retardation. Now both of theſe happening, the one at 
the New Moon, the other at the Full Moon, do cauſe high Tides at both. 
4thly, To the 4th Objection, That the higheſt Tides are not at all Places 
about the New Moon and Full Moon, and particularly that, in ſome Places of 
tbe Eaſt-Endies, the higheſt Tides are at the Quadratures: I anſwer in gene- 
ral; That as to the particular Varielies of Tides in ſeveral Parts of the World 
I cannot pretend to give a ſatisfactory Account, for Want of a competent 
Hiſtory of Tides, &c. becauſe, as is intimated in what I wrote in the ge- 
neral, the various Poſitions of Channels, Bays, Promontories, Gulphs, Shallows, 
Currents, Trade-Winds, Ic. muſt needs make an innumerable Variety of 
| Accidents in particular Places, of which no ſatisfactory Account is to be 
given from the general Hypotheſis, though never fo true, without a due 
Conſideration of all. thoſe. Which is a Task too great for me to under- 
take, being ſo ill furniſhed with Materials for it. 
5thly, To the 5th Objection, That the Spring-Tides happen not with us juſt at 
the Full and Change, but two or three Days after: J ſhould with the more 
Confidence attempt an Anſwer, were certain whether it be ſo in the open 
Seas, or only in our Channels. For the Anſwers will not be the ſame in both 
Caſes. If only in our Channels, where the Tides find a large Indraught, but 
not in the open Seas, we muſt then ſeek a Reaſon of it from the particu- 
lar Poſition of theſe Places: But if it be ſo generally in the wide open 
Seas, we mult then ſeek a Reaſon of it from the general Hypotheſis : And, 
'till I know the Matter of Fact, I know not well which to offer at. I know 
that Mariners uſe to ſpeak of Spring-Tides at the New and Full of the Moon; 
though I have ſtill had a Suſpicion that it might be ſome Days after, as well 
in the open Seas, as in our narrower Channels. And therefore I have choſen 
to ſay, in my Papers, about the New and the Full, rather than a! the New 
and Full; and even when I do ſay At, I ingend it in that laxer Senſe, in 
which I ſuppoſe the Mariners are to be underſtood, for Near that time. The 
Truth is, the Flux and Reflux of Water in a Veſſel by reaſon of the jog- 
ging of it, though it follow thereupon, yet is, for the moſt Part, diſcer- 
nable ſome time after. For there muſt, upon that Jog, be ſome time for 
Motion, before the Accumulation can have made a Tide. And ſo I do not 
know but that we muſt allow it in all the Periods : But in my conjectural Hy- 
potheſis, while it is yet but a Candidate, I did not think my ſelf obliged to 
ſpeak more nicely. 
But now, after all, the cleareſt Evidence for this Ty, o,, if it can be 
had, will be from Celeſtial Obſervations. As for Inſtance; ſuppoſing the 
Sun at 5, the Earth's Place in its annual Orb at J, and Mars (in Oppolition 
to the Sun or near it) at M: From whence Mars thould appear in the Zodi- 
ack at y, and will at Full Moon be ſeen there to be, the Moon being at C, 
and the Earib at C; and the like at the New Moon. But if the Moon be 
in the Firſt Quarter at A, and the Earth at a; Mars will be ſeen not at Y, 
but at a, too flow: And when the Moon is at B, and the Earth at b, _— 
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will be ſeen at P; yet too flow: Till at the Full Moon, the Moon at C, 
the Farth at c, Mars will be ſeen at y, its true Place, as if the Earth were 
at 7. But then after the Full, the Moon at P, the Earth at d, Mars will 
be ſeen, not at y, but at ; too forward, and yet more when the Moon, at 
the laſt Quarter, is at E, the Earth at e, and Mars ſeen at e. 
Mars, when in Oppoſition to the Sun, be found, all other Allowance being 
made, ſomewhat too backward before the Full Moon, and ſomewhat too 
forward after the Full Moon, and moſt of all, at the Quadratures, it will be 


the beſt Confirmation of the Hypotheſis. The like may be fitted to Mars in 


other Poſitions, mutatis mutandis, and ſo for the other Planets. 
But this Proof is of like Nature as that of the Parallaxis of the Earth's 
annual Orb to prove the Copernican Hypotheſis. If it can be obſerved it 
proves the Affirmative, but if it cannot be obſerved it proves the Nega- 
tive; but only proves that the Semi-Diameter of the Earth's Epicycle is ſo 
ſmall as not to make any diſcernable Parallax. And indeed I doubt that will 


be the Iſſue. For the Semi-Diameter of this Epicycle being little more than 


the Semi-Diameter of the Earth itſelf, or about 17 thereof, as is conjectured 
in the Hypotheſis from the Magnitudes and Diſtances of the Earth and 
Moon compared ; and there having not as yet been obſerved any diſcernable 
Parallax of Mars, even in his neareſt Poſition to the Earth, it is very ſuſ- 


> 


picious, that here it may prove ſo too. 


The varie, 3dly, In my Hypotheſis for Tides I caſt the annual High-Tides for the 
9 Coaſt of Kent, and confequently the Rivers of Thames and Medway, about 


veral Places 


of England the Beginning of November and February: Which agrees with Obſervations 


c-»fiderd,ly on thoſe Coaſts, and particularly with that of yours Mr. Oidenburgb's] of 


22 „ | SY es La ie de ö 

I) be laſt Year [1667] when I was preſent in the R. S. I remember an 
Account was brought us of the annual High-Tides on the Severn, and at Cheap- 
ſtow-Bridge, to be about the Beginning of March, and the End of September: 
Which, though they agree not with the particular Times on the Coaſt of 
Kent, yet in the general they. agree thus far, That the one is about as much 
before the one AZquinox, as the other is after the other A7quinox. You now 


accquaint me with the High-Tides about February 22. about the Coaſt of Ply- 


mouth, which is later than that of the Coaſt of Kent, but ſooner than _ 


on the Severn. And I doubt not but that in other Parts of the World will 


be found other Varieties. 


The Reaſons of theſe Varities are, as I have formerly ſignified, to be "— 
tributed to the particular Poſition of thoſe Parts, rather than to the general 


Hypotheſis. 


Of which this, in brief, may ſerve for ſome Account at preſent. The Ge- 


neral Hypotheſis of the Earth's diurnal Motion from Weſt to Eaſt would caſt 
that of the Vaters, not following ſo faſt from Eaſt to Weſt, which cauſeth 
the conſtant Current within the Tropicks where the Circles are greateſt, Weſtward, 


from the Coaſt of Africa to that of America; which is alſo the Cauſe of the 


conſtant Eaſtern Breeze blowing in thoſe Parts. But the Sea, thus beating on 
the Coaſt of America, is caſt back as with an Eddy on either Hand, and conſe- 


quently 


If therefore 
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quently returns from the American Shore Eaſtward towards the Coaſt of 


Europe, where the parallel Circles to the Æguator being leſs, and conſequent- 


ly the diurnal Motion flower, doth not caſt the Water ſo ſtrongly Weſtwards 
as between the Tropicks, and ſo not ſtrong enough to overcome the Eddy 
which it meets with from the other Motion, which gives the Sea a North- 
caſterly Motion on theſe Coaſts, as to its uſual Courſe. The Current there- 
fore 15 our Seas being North-eaſterly, we are next to conſider, at what time 
it runs more to the North, and at what more to the Eaſt. When it runs 
moſt Northerly, it runs up the 1ri/-Sea. and fo up the Severn : When moſt 
Eaſterly, it runs ſtraight up the Channel, and ſo to the Coaſt of Rent: When 


between theſe, it beats againſt Devonſhire and Cornwall, and thoſe Parts. We 


are therefore to conſider, as to the annual Periods, that the annual Motion 


of the Earth in the Zodiack, and the Diurnal in the Æqualor, are not preciſe- 


ly in the ſame Direction, but make an Angle of 231 Deg. at the Aquinoxes, 


but run, as it were, parallel at the Solſtices; and as they be nearer or farther 


from theſe Points, ſo is the Inclination varied; which ſeveral Directions of 


Motion do cauſe the compound Motion of both to vary from the Eaſt and 


Weſt more or leſs, according as the Sun's Poſition is farther or nearer the 
Solſtices; and therefore nearer to the Æquinoxes. This Inclination doth caſt 
the conſtant Cyrrent of our Seas more to the North and South, and farther 
from 1t more to the Eaſt and Weſt ; which is the Reaſon, why the Current 


up the 1ri/h-Sea is nearer to the Æquinoxes (at the Zoning of March, and 


End of Sept. ) and up the Channel or narrow Seas, farther from it, (at the 


Beginning of Febr. and of Nov.) and againſt the Coaſt of Devonſbire and 


thereabouts, at ſome intermediate time. | 
4. I fear Dr. Wallis may be miſtaken about the annual Viciſſitudes of the 
Tides, which he contendeth to be about Allballontide and Candlemas ; For, 
I/, Our Engliſh Seamen (who are more to be truſted than the Inhabitants 


Avimadver. 
fions #pern 

Dye. Wallis's 
Hypotheſis; - 


of Romney-Mar/h) uſe to ſay, that the higheſt Tides in the Year feem to hillary, 


happen rather about the Æquinoxes, than thoſe two other aſſigned times, 
when the natural Days are longeſt and ſhorteſt. | Kh 


2dly, If that which he ſuppoſeth ſhould be the Cauſe of the High-Tides he 


mentions at London, in Nov. 1660, and 1665, the like might be expected every 


November; and as frequently in February; of which he gives not one In- 
ſtance. But thoſe High-Tides in the Thames in November, if we dare credit 
the London Watermen, are cauſed by the coming down of the Land-Waters, 
aftera very great Rain, which, being encounter*d by the Tide of Flood from 
the mouth of the Thames, cannot but ſwell to an unuſual Height. To in- 
duce us to believe which we need only conſider, that the latter End of 
O#0b. and the Beginning of Nov. (or rather both thoſe whole Months) are 
generally the rainieſt Part of the whole Year. Now if the great Rains fall 
ſo that the Land-Waters come down to the flowing Part of the Thames juſt 
upon the Full or Change, when the Spring-Tides happen, as they did (for 
Example) Sept. 30. 1555. and Ockob. 22. 1629, (Stow and Howes are my 
Authors ) thoſe Spring-Tides muſt be the higher, as proceeding from a double 


Cauſe. 
CO” Zaly, There 
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3. There is another thing hotoriouſly known by all Seamen to be a Cauſe 
of high or low Tides, namely, the ſitting of the Wind at ſuch or ſuch a Point 
of Compaſs, and blowing hard. It is the conſtant ſaying of all Seamen in Kent, 


that ever I met with, that the North-Weſt Winds make the higheſt Tides in 


the Thames, Medway, and all the Coaſts about the South and North-Forelands , 
and likewiſe on the Coaſt of Holland and Flanders. And the Reaſon they 
alledge for it is, becauſe, ſay they, that Wind doth with equal Force blow 
in the Tide of Flood on both Ends of this Ifland of Britain; that is, from the 
Northward between the Coaſts of Scotland, Norway, and Futland ; and alſo 
from the Weſtward by the Coaſts of Cornwal, Devonſhire, Dorſetſhire, Ic. up 
along the Sleeve; and for the ſame Reafon they ſay (and I think truly) that 


a South-Eaſt Wind deads and hinders the Tides there. Agreeably to this 1 


very well remember, when I was a Boy and lived at Rocheſter, that, when 
the Tides were unuſually high, the Wind was always N. W. and the Moon 


near the Full or Change. And the Inhabitants about Chatham, the Hundred 
of Hoo, and the Iſle of Graine, will with one Voice ſay, that they never feat 


their low Marſhes being overflowed by the Tide but when the Wind is at 
N. WV. or thereabouts, upon the Spring-Tides. Here at Weymouth, thoſe able 
and antient Szamen I have talked: with tell me, that a S. S. E. Wind makes 
the greateſt Tides; and that according to the Degrees of the Wind, ceteris 
paribus, the Tides riſe more or leſs notably, but that they never obſerve any ex- 
traordinary ſwelling Tides about Allhallontide or Candlemas, unleſs the Wind 
be about S. S. E. And the Reaſon they give for that Wind's raiſing the 
Tides there is, in my Opinion, very convincing, if we conſider the lying of the 
Haven in the Map. And for the ſame Reaſon, I ſuppoſe, the Wind from the 
ſame Point may make the higheſt Tides at Southampton; a Weſterly Wind at 
Briſtol and Severne; an Eaſterly Wind at Hull; a North-Eaſt Wind at Vi 


bych and Lynn; a Southerly Wind upon the oppoſite Coaſts of England, and 


Ireland, &c. And J am confident, if more particular Enquiry be made in Rom- 
ney-Marſb, it will be found, that Dimchurch-Wall is never in Danger of being 
overflowed or broken by the Tides, but upon very ſtormy and tempeſtuous 
Weather ; eſpecially. when the Wind either blows right upon the Shore, or 
when it fits in that Point that raiſeth the Tides higheſt there. And if we do 
but conſider that Allhallontide and Candlemas are no more famous for the 


longeſt and ſhorteſt natural Days, than they are generally infamous for ſtormy. 


Weather; eſpecially the former Seaſon, (Wel and Windy Weather being 


moſt concomitant) we have good Ground to attribute High-Tides at thoſe times 


of the Year to another Cauſe than the Author ſuppoſeth, and make a more 


than probable Conjecture at the Occaſion of the Miſtake. It is true, March 


is very often more ſtormy than February (tho* feldom ſo ſtormy as Ofober 
and November) which poſſibly might occaſion that Opinion which ſome 
hold (of which Number Pliny is one) that the higheſt Tides are about the 
Aquinoxes. And if the Thing were found to hit pretty frequently in March, 
Men might not be careful to obſerve the other ÆEquinox; tho? yet, it can- 
not be deny*d, that we have bluſtering Weather many times before Michae!- 
mas. In Confirmation of all this that I have ſaid, concerning the Influence of 


the 
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the Winds being conſiderable on the Tides, I ſhall add cheſe follow col. 
lections of my own out of Hiſtories, Chronicles, Sc. 

1250. 00. 1. (Saith Holinſbead) Upon the Change of the Moon was a mot 
dreadful Inundation of the Sea, that did exceeding much hurt to Holland be- 
yond Sea, Holland in Licolnſbire, and the Marſb-Ground in Flanders, and 
drowned Winchelſea. But he tells us withal, that an unheard of Tempeſt of 
Wind accompanied it. 

1555. Sept. 30. (Saith Sou) Was a notable Inundation of the Thames ; but 
he ſaith withall, that it was by occaſion of a oe Wind and Rain that had 
fallen ; ; the Moon was in Perigæo. 

1598. March 10. I find this Manuſcript Note in tan! in an Ephemerides | 
for that Year, over againſt the Day; Septentrionis maxima Sœvitia: Nivis flocci 
magni, ingen, frigus. Maxime rumeſcebat æſtus Maris die & nocte, nam ex 
currebat in Agros late. 

1592. Sept. 6. Wedneſday, (faith Stow ) the Wind being Weſt and by South, 
as it had been for 2 Days before, very boiſterous, the Thames was made ſo 
void of Water, by forcing out the Freſh, and keeping back the Salt, that 
Men in diverſe Places might go 200 Paces over, and then fling a Stone to 
Land, Sc. 

1600. Decemb. 8. I find this Note written in another Ephemerides for that 
Year, over againſt the Day, by an unknown Perſon ; who, as it ſeems, was 
then at Yenice (where a South-Eaſt Wind makes the higheſt Tides ;) Inunda- 
tio ventis 6. ped. temp. Sirocco. 

1601. (Saith Grimſton in his Netherland Hiſtory) The Sea, being forced in by 
a ſtrong N. W. Wind, did ſome Miſchief to Offend, 

1601. Ocfob. 26. St. n. A great Tempeſt, ſaith the ſame Author, and the 
Wind V. N. V. and the Tide much higher than uſual at Oſtend. 

1602. Febr. 23, 24. St. u. Blew a terrible North- Weſt Wind, which made 
the Water riſe higher than uſual at Oſtend. Idem. 

1604. March 1. n. ft. The Wind was very great at Weſt and North-Weſt, 
with a furious Tempeſt, rhe Tide at Offena niſing ſo high, as it had not done 


in forty Years before. Idem. 


The Perigægſis of the Moon alſo ſeems to have, at leaſt, ſome Influence on 
the Tides, and to make them ſwell higher than elſe they would do. For 1 
have found by obſerving the Tides, as often as I had leiſure, ſeveral High- 
Tides and Inundations, tho? I muſt not ſay all, to happen upon the Moon's 
being in or very near her Perigæum. For Example 

That famous Inundation mentioned before out of Holinſhead, 1250. Of, 1. 


was when the Moon was -in Perigæo, as appears by Calculation. 


1630. Nov. 5. That Inundation, on which was made the Diſtich, 


Anno ter deno poſt ſequemille, Novembris 
Ryinta, Hal + 5 Zelandia tota ſub Undts. 


Was when the Moon was in Foo: 
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1552, Jan. 13. The Sea, ſaith Mitchell in his Chronicle, brake in at Sand- 
wich, and overflowed all the Marſhes thereabout, and drowned much Cattle; 
WW Moon in Perigzo. 

570. Nov. 1. Was a dreadful Flood at Antwerp, and on all the Coaſts of 
Holland, that made infinite Spoil; the Moon in Perigæo. 

1600. Dec. 8. Such another as above mentioned; the Moon in Perigæo. 

160%. Jan. 20. Was a great Inundation in Severne; mentioned in How's 
Chronicle; that did much Hurt in Somerſelſpire and Glouceſter ſoire, Se. che 
Moon in Perigzo. 

1643. Fan. 23. ft. u. faith a little Low- Dutch Chronicle that 1 have, was 
a terrible High- Water Flood in Friefland, &c. whereby much Hurt was done 
to the Dykes; and at Gaes, by Haerlingen, the dead Hotties ſtreamed out of the 
Earth; the Moon in Perigæo. 

1651. Feb. 23. ft. u. (ſaith the ſame Chronicle) was St. Peter's high Flood, 
whereby much Hurt was done to the Dykes in Frieſiand, Embderland, and 
elſewhere z not far from Dockum, by Oud!-woudumer Ziil, is a Breach of 42 
Roods long, broken in the Dyke; the Moon in Perigæo. 2 
1637. Aug. 2. ft. v. At Feverſham, where I then lived, was a very high 
Spring-Tide; and yet the Wind was at South-Eaſt, which deads the Tides 
there; the Moon in Perigzo. 

1658. Aug. 22. ſt. v. At Feverſham was a very High Tide in the . 
tho? the Wind was Southerly, and blew very ſtiff, which the Seamen there 
wondered at; the Moon in Perigæo. 

1661. Upon Michaelmas Day was a great Overflowing of the Severne, that 
it drowned the lower Ground lying by it; I lived then in Glouceſterſhire, and 
immediately, as ſoon as I heard of 1 ir, I noted it down in my Memorandum ; 
the Moon in Perigzo. 

The Scheme of the Weather printed in the Hiſtory of the R. S. tells us, +64 
May 24. 1663. was a very great Tide at London. But 3 it tells us withal, that 
che ſame Day the Moon was in Perigæo. 

1669. Sept. 19. Here at Weymouth 1 obſerved my ſelf a very high Tide, and 
ſo did ſeveral Seamen in that Town, who wondered at it, the Weather being 
very calm, and that little Wind that was being at North-Eaſt, which uſes to 

contribute nothing at all to the Tides in that Haven; the Moon in Perigæo. 
i arther, that, which inclines me to believe that hs Perigæoſis of the Moon 

ſome Concernment in this Matter, is, becaule 1 it is a Maxim amongſt our 
entiſh Seamen, that they never have, two running Spring-Tides (as they call 

— together, but that the next Spring- Tide, after a high running Spring, 
is proportionably weak and ſlack; which, if true, is very correſpondent to 
my Opinion; becauſe if the Moon be in Perigæo at this Spring- Jide, ſhe ſhall 

be in Apogeo at the next. Accordingly I have received this Account at Wey- 
mouth, that this preſent Feb. 16$3, the Spring- Tides ran very high after the 
Change, though the Weather was pretty calm, and that Wind that was not 
very favourable to the Tides, and the Spring-Tides after the Full were 
very low and weak, which is TS: LOUIS to my Conjecture. 


But 
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6283) 
But I conceive that the beſt Touch-Stone to prove the Soundneſs of my Opi- 
nion (which I confeſs I never had the Opportunity to do yet) is to have it 
obſerv'd, whether thoſe Neap-Tides be not apparently higher, conſideratis 


conſiderandis, that happen at the Moon's being in Perigæo, either at the firſt 
or laſt Quarter; becauſe it is a received and demonſtrable Truth in Aſtronomy, 


that the Moon being in Perigeo at either Quarter comes then nearer the 


Earth, than when it is in Perigeo at the Change or Full. | 
(f.) That the Winds have a great Influence on the Tides of particular Coaſt 
and Havens, I do not at all queſtion ; and the like I ſay of Land-Maters, which 
are, as to Inland Rivers, very conſiderable, eſpecially as to Inundations upon 


riſing of the Water; for that the Tide and Land Flood ſhould jointly make 


a greater Inundation than either * would have done, is not to be doubted. 
But in my Eſſay I take no notice o 

[ Account of ſtated Periods, Diurnal, Menſtrual, Annual, ariling 
from regular Motions, not of accidental Extravagancies, ſuch as theſe are. 

The Moon's Perigæoſis alſo is far from being contrary to my Hypotbejss - 
But for as much as it doth not ſtill fall out at the fame Time of the Day, 
Month, or Year, I could not make it component of any of thoſe noted Periods, 
Diurnal, Menſtrual, or Annual ; and of more Periods than theſe I did not 


Anſwered by 
Dy. Wallis, 
ibid. p. 2058 


theſe; becauſe, my Buſineſs was to give 


know that there hath been any general Notice taken, of which I might think 


my {elf obliged to give an Account: But it may very well influence any or 


all thoſe, according as it falls out advantageous or diſadvantageous for them. 
And as I do ſo readily concur with him in all the Particulars by him ſug- 
geſted; ſo I think he will not be difficult in aſſenting to all the Materials of 


my Hypotheſis. The Account which I give of the Diurnal and Menſtrual Pe- 


riods, from the common Center of the Gravity of the Earth and Moon, he 
doth allow as very rational; and conſequently, which is the Foundation of it, 
that any Acceleration or Retardation of the compound Motion of the particu- 
lar Parts in the Earth's Surface, is to give ſuch an Accumulation of Waters as 


cauſeth a Tide; and the Complication of ſuch Accelerations, and Retardations, 
concurring or interfering one with another, doth occaſion the perplex Varities 
Sie 2 Doty 07 ottet gu _ 


If therefore there be no other Periods of Tides but theſe, or no other re- 
markable, my Work is done, and I need not be farther ſolicitous: For then 
there will ſeem to be either no other Inequality of Motions, or none conſider- 


able. But, if there be alſo obſervable an Annual Period (as perhaps there 


may be) then are we to ſeek for the Cauſe thereof in ſomewhat of Inequality, 


(for the Annual Period annually recurs ; or for any other Period) which doth 


recur in ſuch a time as that other Period doth require. 
*Tis true, I have not inſiſted on the Moon's Apogæum and Perigæum, with 


the Inequality of Motion depending on it; or the Obliguity of its Orb, which 


cauſeth another Inequality both in the Motion of the Longitude and right Aſcen- 


ion; becauſe I did not know any periodical Viciſſitude of Tides conſonant 


thereunto. When any ſuch ſhall be diſcovered, we have here a Founda- 
tion ready for the ſalving it. And I the rather think they, may be con- 
| Oo 2 | ſiderable, 


( 284 ) 5 
ſiderable, becauſe the Earth and Moon's Ap propinguation and Elongation 
doth really alter the Diſtance of the common Center of Gravity of 
the Earth and Moon from the Earth, rendering the Earth's Epicycle 
elliptical; and much favours what Mr. Childrey obſerves of the Moon 
in Perigæo. But, as to any annual. Viciſſitude, it is not of Uſe, becauſe it 
doth not annually recur... # | rt. FI 
ut if the annual Figh-Tides be at the AÆgquinoxes, not at the times I have 
aſſigned, then ſo much of the Hypotbeſis as concerns the Excentricity may be 
ſpared, (or allowed to be ſo little as not to be remarkable) and that of the 
Obliguity alone will-give a ſufficient Account of it. Or if (to which he ſeems 
rather to incline) there be no ſuch annual Viciſſitudes at all; then may that 
of the Obliquity be ſpared allo, and yet the Hypotheſis be perfect without it. 
And, *till ſome ſuch be obſerved and acknowledged, it will be ſufficient to 
ſay, That tho' both the Excentricity and Obliquity do cauſe ſome Inequality in 
the Motion, yet ſo little, as that in the Tides it is not remarkable; they falling 
uſt as if the three Motions (Annual, Menſtrual, Diurnal) were all exactly 
circular, and on parallel Axes. | | | 58 
But, as to Matter of Fact in Romney-Marſb, I ſay, that according to the beſt. 
Account I can there get, and the unanimous Conſent as well of Fiſnermen, 
and other Watermen, as of other Inhabitants, it is conſtant; hardly miſſing 
(or very ſeldom) any one Year, be the Weather fair or foul :: And as well 
about Candlemas, as about Allbollontide, every Year, tho' not then ſo high: 
Of which, tho' they do not pretend to give any Reaſon of it, L think a 
Cauſe may be very rationally aſſigned. For, if you conſult the Tables of the | 
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Inequality of natural Days, which Parallel I make uſe of for the Explication of 
this, you will find, that about one of the Extremes, in Jan. the Increaſe and. 
Decreaſe of the natural Days fluctuates very much, ſometimes increaſing, 
ſometimes decreaſing,” according as this or that of the two Cauſes, thwartin 
one another, doth prevail: But about the ather Extreme, in OZober, it is. 
much otherwiſe ; the Increaſings and Decreaſings going on in a continual 
Courſe for a long time together. And the ſame Cauſes, applied to the Buſi- 
neſs of Tides, may very rationally be ſuppoſed to produce as unequal Ef- 
fefts. And tho? the Seamen at Weymouth have not obſerved any ſuch ſignal 
Effects about Allhallontide and Canllonat, yet thoſe about Chepſtow obſerve 
the like to happen about the Beginning of Mar. and End of Sept. the one as 
much before the Vernal, as the other is after the Autumnal Aquinox, (like 
as in our Cafe it happens) which they call by the Name of St. David's- 
Stream, and Michaelmas-Siream.; as we do thoſe in Kent, Candlemas-Stream, and 
Allhallon-Stream. Of theſe different Seaſons at Chepſtow-Bridge, from thoſe of 
 Romney-Marſh, I have already given yy Remarks. But ſince it is not yet (it 
feems) agreed, whether ſuch an Annual Phenomenon happen; or if ſo, not at 
that time; ſo that, for ought yet appears, it may be at the Seaſons I deſign, 
that is, between the Winter Solſtice, and the two Aquinoxes on either fide 
of it, though on ſeveral Coaſts ſeverally remote; I think it beſt to. let 
this Part of the Hyotheſss ſand as it is unrevoked, as that which when. it ſhall 
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be diſcovered, and agreed on, ſtands ready enough to give a rational Account 
of it, and, in the mean time, does no hurt. And, in ſuch a Complication of 
Cauſes ſo abſtruſe, ſcarce any thing but Obſervation will determine, which 
of the Cauſes, and in what Degree, is to be adjudged predominate. 

VI. The ſole Principle, upon which Mr. Newton proceeds to explain moſt 
of the great ſurpriſing Appearances of Nature, is no other than that of Gra- 
vity, whereby in the Earth all Bodies have a Tendency towards its Center 
and there is the like Gravitation towards the Center of the Sun, Moon, and 
all the Planets. „ 

Now this Force of a Deſcent decreaſes, as the Square of the Diſtance of 
the heavy Body from the Center increaſes. 

There 1s alſo Room to ſuſpect, that the Force of Gravity is, in the celeſtial 
Globes, proportional to the Quantity of Matter in each of them. 

From theſe Principles it is evident, that if the Earth were alone, that is. 
to ſay, not affected by the Actions of the Sun and Moon, the Ocean, being 
equally preſſed by the Force of Gravity, towards the Center, would continue: 
in a perfect Stagnalion, always at the ſame Height, without either ebbing or 
flowing ; but the Sun and Moon having a like Principle of Gravitation towards 
their Centers, and the Earth being within the Activity of their Altractions, it' 
will plainly follow, that the Equality of the Preſſure of Gravity towards the: 
Center will thereby be diſturbed ;. and though the Smallneſs of theſe Forces, 
in Reſpect of the Gravitation towards the Earth's Center, renders them alto- 
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. gether imperceptible by any Experiments we can deviſe; yet the Ocean being 


fluid, and yielding to the leaſt Force, by its riſing ſhews where it is leſs 
preſs?d,. and where it is moſt preſs'd by its ning. N 


Now if we ſuppoſe the Force of the Moon“ s Attraction to decreaſe, as the 


Square of the Diſtance from its Center increaſes (as in the Earib and other 
celeſtial Bodies) we ſhall find, that where the Moon 1s perpendicular either 
above or below the Horizon, either in Zenith or Nadir, there the Force of 
Gravity is moſt of all diminiſhed ; and conſequently that there the Ocean 


muſt neceſſarily ſwell by the coming in of the Water from thoſe Parts where 


the Preſſure is greateſt, viz. in thoſe Places where the Moon is near the 

Horizon. Thus let. M be the Moon, E the Earth, C its Center, and Z the 

Place where the Moon is in the Zenith, N where in the Nadir. Then by the 

Hypotheſis it is evident, that the Water in Z, being nearer, is more drawn 
by the Moon than the Center of Earth C, and that- again'more than 

the Water in V; wherefore the Water in Z has a Tendency towards the 

Moon, contrary to that of Gravity, being equal to the Exceſs of the Gravi- 
tation in Z, above that in C: And, in the other Caſe, the Water in N, ten- 

ding leſs towards the Moon than the Center C, will be leſs preſſed, by as 

much as is the Difference of the Gravitations towards the Moon in C and N. 

Thus rightly underſtood, it follows plainly, that the Sea, which otherwiſe 
wauld be ſpherical, upon the Preſſure of the Moon, muſt form itſelf into 

a ſpberoidal or oval Figure; whoſe longeſt Diameter is where the Moon is 

vertical, and ſhorteſt where ſhe is in the Horizon; and that, the Moon ſhift- 

ing ber Poſition as ſhe turns round the Earth once a Day, this Ow of 

| ater 


Diameter of the Earth bears to the vaſt Diſtance of the Sun. 


where the Moon depreſſes it, and the contrary 3 ſo as the Tides are made on- 
ly by the Difference of their Attractions. That the Force of the Sun is no 
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Water ſhifts with her, occaſioning thereby the two Floods and Ebbs ob- 
ſervable in each 25 Hours. | 


And this may ſuffice, as to the general Cauſe of the Tides z it remains now 
to ſhew how naturally this Motion accounts for all the Particulars that has 


been obſerv'd about them; ſo that there can be no Room left to doubt, but 


that this is the true Cauſe thereof. | 


* 


The Spring-Tides upon the New and Full-Moons, and Neap-Tides on the © 
Quarters, are occaſioned by the attractive Force of the Sun in the New and the 9 
Full. conſpiring with the Attraction of the Moon, and producing a Tide b 
their united Forces: Whereas in the Quarters the Sun raiſes the Water 


greater in this Caſe, proceeds from the very ſmall Proportion the Semi- 


It is alſo obſerved, that, ceteris paribus, the Aquinoctial Spring-Tides in March KH 
and Sept. or near them, are the higheſt, and the Neap-T:des the loweſt ; which 5 
proceeds from the greater Agitation of the Waters, when the fluid Spheroid T 
revolves about a great Circle of the Earth, than when it turns about in a 
leſſer Circle; it being plain, that if the Moon were conſtituted in the Pole, 


and there ſtood, that the Sphzroid would have a fixed Poſition, and that it 
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cal Sun and Moon, and therefore leſs vigorous, and the Neap-Tides by the 


Sea, and Cf, CD, CF, Cad, ſhall be the Heights of the Sea in the Places, f, 


would be always High-Water under the Poles, and Low-Water every 
where under the Æquinoctial: And therefore the nearer the Moon approaches 


the Poles, the leſs is the Agitation of the Ocean, which is of all the greateſt, [ 


when the Moon is in the Æquinoctial, or fartheſt diſtant from the Poles. 
Whence the Sun and Moon, being either conjoined or oppoſite in the AÆqui- 
noctial, produce the greateſt Spring-Tides ; and the ſubſequent Neap-Tides, 
being produced by the Tropical Moon in the Quarters, are always the leaſt 
Tides, whereas in June and Decem. the Spring-Tides are made by the Tropi- 


quinoctial Moon, which therefore are the ſtronger. Hence it happens, that 
the Difference between the Spring and Neap-Tides in theſe Months is much leſs S 
conſiderable, than in March and September. And the Reaſon why the very 
higheſt Spring-Jides are found to be rather before the Vernal, and after the 
Autumnal Aquinox, viz. in Feb. and O#. than preciſely upon them, is, be- | 
cauſe the Sun is nearer the Earth in the Winter Months, and ſo comes to #1 
have a greater Effect in producing the Tides SER 3 
Hitherto we have conſidered ſuch Affections of the Tides as are univerſal, # 
without Relation to particular Caſes; what follows from the differing Lati- 
tudes of Places will be eaſily underſtood by the following Figure. = 
Let Ap E be the Earth, cover'd over with very deep Waters; C its 
Center; Pp its Poles; A E the Æquinoctial; Ff the Parallel of Latitude of 3 
a Place; Dd another Parallel at equal Diſtance on the other Side of the AZ qui- |. 
noctial; H h the two Points where the Moon is vertical; and let K & be the 
great Circle wherein the Moon appeas Horizontal. It is evident, that a 
Spheroad deſcribed upon H and K# ſhall nearly repreſent the Figure of the 
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D, F, d, in all which i it is High-Water : And ſeeing that i in 12 Hours time, 


by the diurnal Rotation of the Earth, the Point is transferred to Fand 4 


to D, the Height of the Sea C will be that of the High-Water when 
the Moon is preſent ; and CF that of the other High- Warer, when the 
Moon 1s under the Earth ; which in the Caſe of this Figure 1s lefs than the 
former C F. 

And in the oppoſite Parallel Dd, the contrary happens. The riſing of 
the Water mY always alternately greater and leſs in each Place, when it 
is produced b y the Moon declining ſenſibly from the Æquinoctial; that being 
the greateſt of t 
wherein ſhe approaches neareſt either to the Zenith or Nadir of the Place : 
Whence it is, that the Moon in the Northern Signs, in this Part of the World, 


makes the greateſt Tides when above the Earth, and in the Southern Signs, 


when under the Earth; the Effect being always che greateſt where the Moon 
is fartheſt from the Horizon, either above or below it. And this alternate 


| Increaſe and Decreaſe of the Tides has been obſerved to hold true on the Coaſt 


of England, at Briſtol by Capt. Sturmy, and at Plymouth by Mr. Colepreſs. 


But the Motions hitherto mentioned are ſomewhat altered by the Libra- 


tion of the Water, whereby, though the Action of the Lyminaries ſhould ceaſe, 
the Flux and Reflux of the Sea would for ſometime continue. This Conſerva— 
tion of the impreſſed Motion diminiſhes the Differences that otherwiſe would 
be between the two conſequent Tides, and is the Reaſon why the higheſt 
Spring-Tides are not preciſely on the New and Full-Moons, nor the Neaps on 
the Quarters z but generally they are the 7hird Tides after them, and ſome- 
times later. 

All theſe things would regularly come to paſs, if the whole E arth were 
covered with Sea very deep: But, by reaſon of the Shoalneſs of ſome Places, 


and the Narrowneſs of the Streighis, by which the Tides are in many Caſes . 


propagated, there ariſes a great Diverſity in the Effect, and not to be ac- 
counted for, without an exact Knowledge of all the Circumſtances of the 


Places; as of the Poſition of the Land, and the Breadth and Depth of the 


Channels by which the Tide flows; for a very ſlow and imperceptible Mo- 
tion of the whole Body of the Water, where it 1s, for Example, 2 Miles 
deep, will ſuffice to raiſe its Surface 10 or 12 Feet ina Tide's Time; where- 
as, if the ſame Quantity of Water were to be convey'd upon a Channel 
of 40-Fathoms deep, it would require a very great Stream to elect it in ſo 
large Inlets as are the Channels of England and the German Ocean; whence 
the Tide is found to ſet ſtrongeſt in thoſe Places where the Sea grows nar- 
roweſt, the ſame Quantity of Water bei: g to paſs through a ſmaller Paſ- 
ſage : This is moſt evident in the Streig;: its between Portland and Cape de 
Hague in Normandy, where the Tide runs like a Sluice, and would be yet more 
between Dover and Calais, if the Tide coming about the Iand from the 
North did not check it. And this Force, being once impreſſed upon the 


Water, continues to carry it above the Level of the ordinary Height in 


the Ocean, particularly where the Water meets a direct Obſtacle, as it does at 


he two High- Waters in each diurnal Revolution of the Moon, 
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St. Malo's; and where it enters into a long Channel, which-running far into 
the Land grows very ſtrait at its.Extremity, as it is in the Severn Sea at 
Chepſtow and Briſtol. \ 

This Shoalneſs of the Sea and the intercurrent Continents are the Rea- 
ſons, that in the open Ocean the time of High Water is not at the Moon's Ap- 
pulſe to the Meridian, but always ſome Hours after it; as it is obſerved upon 
all the Veſt Coaſt of Europe and Africa, from Ireland to the Cape of Good Hope: 


particular Solutions, which are eaſy Corollaries of this Hypetheſis ; as why the 
Lakes, ſuch as the.Caſpian Sea, and Mediterranean Seas, ſuch as the Black Sea, 


munication . with the Ocean, can neither increaſe or diminiſh their Mater, 
whereby to riſe and fall; and Seas, that communicate by ſich narrow Inlets, 

and are of ſo immenſe. an Extent, cannot in a few Hours Time receive-or 

empty Water enough to raiſe or ſink their Surface any thing ſenſibly. 

via. infra, Laſtly, The Cauſe of theſe extraordinary Tides in the Port of Tonqueen in 
Ss. Xl Ching is propoſed by Mr. Newton to be from the Concurrence of two Tides ; 
the one propagated in ſix Hours, out of the great South-Sea, along the Coaſt 

of China; the other out of the 1ndian-Sea, from between the Iſlands, in twelve 
Hours, along the Coaſt of Malacca and Cambodia. The one of theſe Tides, be- 

ing produced in North Latitude, is, as has been ſaid, greater, when the 

Moon being to the North of the Aquator is above the Earth; and leſs, when 

The is under the Earth: The other of them, which is propagated from the 
Indian-Sea, being raiſed in South Latitude, is greater, when the Moon de- 

clining to the Souib is above the Earth; and leſs, when ſhe is under the Earth. 

So that of theſe Tides, alternately greater and Jeſſer, there comes always ſuc- 


the High- Water falls always between the Times of the Arrival of the two 


Floods. And the Moon coming to the Æquinoctial, and the alternate Floods 
| becoming equal, the Tide ceaſes, and the Water ſtagnates : But, when ſhe has 
+1 | paſſed to the other Side of the Æquator, thoſe Floods, which in the former 
| : - Order were the leaſt, naw becoming the greateſt, that that before was the 
| Time of High-Water now becomes the Low- Water, and the Converſe. So 
| -that the whole Appearance of theſe ſtrange Tides is, without any Forcing, 
| naturally deduced from theſe Principles. 
Under- Cu- VII. (I.) In the Offing between the North-Fareland and South-Foreland 
| 1 it runs Tide and half-TJide; that. is, it is either ebbing Water or Flood upon the 
| ee, in that Part of the Downs, three Hours, (which is, groſsly ſpeaking, 
in the LY the time of half a Tide) before it is ſo off at Sea. And it is a moſt certain 
Tho.Smich, Obſervation, that, where it flows Tide and half-Tide, tho? the Tide of Flood 
rue runs aloft, yet the Tide of Ebb runs under Foot, that is, cloſe by the Ground; 
and ſo at the Tide of Ebb it will flow under Foot. 


There is a vaſt Draught of Water poured continually out of the Alantick 
into. the Mediterranean, the Mouth or Entrance of which between Cape Sparte 


O 


In all which a S. V. Moon makes High-Water, and the ſame is reported 
to be on the Weſt- Side of America. But it would be endleſs to acount all the 


the Straits, and. Baltic, have no ſenſible Tides : For Lakes, having no Com- 


ceſſively two of the greater, and two of the leſſer together every Day; and 


greater Floods, and the Low- Water between the Arrival of the two leſſer 
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or Sprat, as the Seamen call it, and Cape Trafalgar may be near 7 Leagues 

wide, the Current ſetting ſtrong into it, and not loſing its Force till it runs 
as far as Malaga, which is about 20 Leagues within the Streights. By the 
Benefit of this Current, tho? the Wind be contrary, if it does not overflow, 
Ships eaſily turn into the Gt, as they term the narrow Paſſage, which is 
about 20 Miles in length. At the end of which are two Towns, Gibralter 
on the Coaſt of Spain, which gives Denomination to the Streights, and Ceuta 

on the Barbary Coaſt : At which Places Hercules is ſuppoſed to have ſet up 

his Pillars. What becomes of this great Quantity of Water poured in this 

way, and of that which runs from the Euxine into the Boſpborus and Pro- 

pontis, and is carried at laſt thro* the Helleſpont into the Afgean or Archipelago, 

is a curious Speculation, and has exerciſed the Wit and Underſtanding of 
Philoſophers and Navigators. For there is no ſenſible riſing of the Water 
| all along the Barbary Coaſt even down to Alexandria, the Land beyond Tri- 

poli and that of Egypt lying very low, and eaſily overflowable. They ob- 

{erve indeed, that the Water riſes 3 Feet, or 3 Feet and half, in the Gulf of 
Venice, and as much or very near as much all along the Riviera of Genoa, 

as far as the River Arno: But this rather adds to the Wonder. 

My Conjecture is, that there is an Under-Current, whereby as great a quan- 
tity of Water 1s carried out, as comes flowing in. To confirm which, beſides 
what J have ſaid above about the Difference of Tides in the Offing, and at the 
Shore in the Downs, which neceſſarily ſuppoſes an Under-Current, I ſhall pre- 
| dent you with an Inſtance of the like Nature in the Baltic Sound, as I re- 
ceived it from an able Seaman, who was at the making of the Trial. 

(3.) He told me, that being there in one of the King's Frigates, they went 
with their Pinnacè into the middle Stream, and were carried violently by the 
Current: That ſoon after they ſunk a Bucket with a large Cannon Bullet to 
a certain Depth of Water, which gave Check to the Boat's Motion ; and 
ſinking it {till lower and lower, the Boat was driven a-head to the Wind- 
ward againſt the upper Current; the Current aloft, as he added, not being 
above 4 or 5 Fathom deep; and that the lower the Bucket was let fall, they 
found the under Current the ſtronger, | 


VIII. The Euripusis a Streight of the Ægean Sea, ſo narrow, that a Galley Tie irregul# 


Jux and fle- 


can ſcarce paſs thro? it under a Bridge, built between the Citadel! and the Don- fiux of the - 


jon of Negropont. But not only this Place, where the Bridge is, is call'd the E. Ife. pau 
Euripus, but alſo 10 or 12 Leagues on each fide of it, where, the Channel pa. „ 
being more large, the inconſtant Courſe is not ſo ſenſible as at the Foot of 

the Caſtle. For 3 or 4 Leagues on each ſide there are found 6 or 7 Gulphs, 
wherein this Water ſhuts itſelf up, to iſſue from thence as often as it enters 

there; and the Situation of theſe Gulphs contributes to the oddneſs of this 

Flux and Reflux, of which the Moon ſeems to be the principal Cauſe. 
There are 20 Days of each Moon in which the Courſe of the Euripus is 
regular, and 10 in which it is irregular; that is to ſay, 5 Days before, and 
5 Days after the New and Full- moon, the Courſe of it is irregular and ſtrong. 
And then you ſee there the like Phænomena with thoſe of the Ocean at Bour- 

Vol. II. on: 8D 2 deaux. 
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geaux. The Sea hath 2 F laxes and Refluxes'in 24 Hours, and every Day i it 
retardeth almoſt an Hour: But there are 9 or 10 Changes of the Courſe of the 
Water during the remaining 10 Days of Inequality, unleſs it blow hard, and 
then the Courſe changeth not above 6 or 7 times. I once ſtaid on the Mill, 

which is under the Bridge, 1+ Hour, and I ſaw the Courſe of the Water 
change thrice, though the Wind was pretty high, and the Wheels of the 
Mill turned as often diverſe ways. M. de la Hogue, a Pariſian Gentleman, 

being curious, ſtaid there almoſt a whole Day, with a Zanizary ; and, the 
Moon being near the Full, he obſerved the ſame thing that happens in the 
Ocean. But tho? he deſigned to ſtay there full 24 Hours, during the irregu- 
lar Days, he was diſſuaded from it, for fear of the 7. urks, that might take 
him for a Spy, and do him ſome Miſchief. 

The Water riſeth not much above a Foot; and when! it riſeth it runs 
into the Sea, and when it ſinks it flows into the Chanel, going towards 
Conſtantinople. 

The ſmall Gulphs, chat are on the left ſide of the Port of Negropont, are 
Ald when the Water riſeth ; and emptied, running towards Theſſa/onica or 


Conſtantinople, when it defoonds:- F. Vabois took notice of the fame at Con- 


ftantinople, viz. That the Waters of the Black Sea, that come from Canſtan- 
tinople, drive the Euripus 1 in its rifing towards the main Sea, and that there- 
after the Waters retire themſelves towards the ſame place again from whence 
they came. The ſame Perſon alſo obſerved, that the ſwelling of the Eu- 


7ipus, which is irregular, laſted not above a good uarter of an Hour, and 


the ſinking thereof three good Quarters, though then the Water ran with 
more Rapidity, and ſeemed to him to come away in thrice as great Plenty 
as when he ſaw it riſe. I know not whether this proceeded from the Wind, 
not being able to aſſure you that this Effect is ordinary. 

Between the Aſcent and Deſcent there is a little Interval, wherein the 
Water ſeems to be at reſt, and ſtagnating; ſo that, if there be no Wind ſtir- 
= it, bits of Wood and Straw lie till upon the Water without Motion. 


rom what I have ſaid *tis not difficult to reconcile the Authors that have 


written ſo differently of the Euripus. For thoſe that have ſaid, that there 
18 nothing 1 in it but what 1s ſeen in the Ocean, that 1s, two F luxes and Re- 

fluxes in 24 Hours, have only obſerved it in thoſe 20 Days of its Regularity. 
And the Antients have not delivered a Falſhood, when they ſay, that there 
are 7 Reciprocations in one Day, becauſe that happens when the Winds trou- 
ble and retard the Courſe of the Water: And I do aſſure, by often reite- 
rated Obſervations, that when * tis ſtill Yeather, the Flux and Reflux is 
made even to 9 or 10 times in a natural Day. 


Extraordi- IX. Th Res bend, betwixt the Iles of Fairay and #tha in \ Onbney, the 


nary Tides 


alen: the — runneth North-Eaſt, for the Space only of 3 Hours in flowing, and 9 
Hours South-Weſt in ebbing. This is the Courſe of the Tide only 1 in the 


n, middle of the Sound, which is but one Mile broad. 

1.8.8.6 Whilit the Sea runneth from Weſt to Eaſt in flowing thro? Weſtra Firth, 

which 1 is 8 Miles in Breadth, there are no greater Surges than in any other 
F lace 


bY. of 
4 
w- 

A Jv 

* 


an 


' B Place of the Sea; and in a calm Day it is as ſmooth as any Lake, though 
= there is conſtantly a great Current in the Flux and Reflux of the Sea. Yet 
4 at the South-Eaſt End of a little Iſland on the S. E. fide of Weſtra, and 
about a Mile from it, the Sea no ſooner begins to run Weſtward in Ebbing, 
but there beginneth a Surge to appear, which continually encreaſeth until 
the Ebb be half ſpent, and afterwards it decreaſeth until it be low Water; 
at which time there appeareth no ſuch thing. Eaſt and Weſt from this great 
Surge there are ſome few leſſer Surges ſeen, which are gradually lefs toward 
3 the Eaſt and Weſt. I having occaſion to pals that way in a little Boat, when 
43 we had paſt over the Eaſtmoſt S$yrges, and were beginning to aſcend the 
biggeſt, upon the 10th of April, at one of the Clock in the Afternoon, the 
Surge before us was ſo high, that it intercepted the Sight of the Sun, and 
ſome Degrees of the Firmament above it. The Sarge is about a quarter of 
a Mile in Length. When there is any Wind, which occaſioneth the break- 
ing of the Tops of the Surges, there is no paſſing that way. The Current 
of the Tide is ſo ſtrong there, that there is no need of Sails or Oars, fave 
only to direct the Boat as the Helm doth. „„ A ron 
9 X. In that Tract of Ifles on the Weſt of Scotland, call'd by the Inhabit- rw of 
| 3 ants the long Iſland, as being about 100 Miles long from North to South, 4 l 


3 there is a Multitude of ſmall Iflands, ſituated in a Fretum or Firth that 4 9 


paſſes between the Iſland of Ef and Herris; amongſt which there is one 1.4. . 53. 
called Berneray, ſome three Miles long, and more than a Mile broad, the 
Length running from Faſt to Weſt, as the Tir! lies. At the Eaſt End of 

this Iſland, where I ſtaid ſome 16 or 17 Days, I obſerved a very ſtrange 


Reciprocation of the Flux and Reflux of the Sea, and heard of another no 


leſs remarkable. „ 
Upon the Weſt ſide of he long Iland the Tides which came from the S. W. 
run along the Coaſt Northward ; ſo that, during the ordinary Courſe of the 
_ Ties, the Flood runs Eaſt in the Firth where Berneray lies, and the Ebb 
Weſt. And thus the Sea ebbs and flows orderly ſome 4 Days before the 
 Full-moon and Change, and as long after the ordinary Spring- Tides, riſing 
ſome 14 or 15 Foot upright, and all the reſt proportionably, as in other 
Places. But afterwards, ſome 4 Days before the Darter-Moons, and as 
long after, there is conſtantly a great and ſingular Variation: For then (a 
Southerly Moon making there the ful Sea) the Courſe of the Tide being Eaſt- 
ward when it begins to flow, which is about 93 of the Clock, not only con- 
tinues ſo till about 3+ in the Afternoon that it be High Walen, but aſter it [ 
begins to ebb the Current runs on ſtill Eaſ ard, during the whole Ebb, fo j 
that it runs Eaſtward 12 Hours together; that is, all Day long, from about 1 
92 in the Morning *till about 94 at Night. But then, when the Night Tide 
begins to flow, the Current turns and runs Weſtward all Night, during 
both Flood and Ebb, for ſome 12 Hours more, as it did Eaſtward the Day 
before. And this the Reciprocations continue, one Flood and Ebb running 
12 Hours Faſtward, and the other 12 Hours Weſtward, 'till tour Days 
before the New and Full- Moon; and then they reſume their ordinary regular 
FRF Courſe as before, running Eaſt during the 6 Hours of od, and Weſt 
*T Fo 2 during 


A 
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during the 6 of Ebb. And this I obſerved curiouſly, during my Abode 
upon the Place, which was in the Month of Auguſt, as I remember. 
But the Gentleman, to whom the Hand belongs at preſent, and diverſe 
of his Brothers and Friends, knowing and diſcreet Pertons, and expert in 
all ſuch parts of Sea matters, did aſſure me, that whereas between the Vernal 


and Autumnal Mquinoxes, that is, for ſix Months together, the Courſe of 
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irregular Tides about the Quarter-Moons is to run all Day, that is 12 Hours, 
as from about 94 to 94, 104 to 104, Sc. Eaſtward; and all Night, that is 
12 Hours more, Weſtward, during the other ſix Months, from the Au- 


tumnal to the Vernal Equinox; the Current here runs all Day Weſtward, 
and all Night Eaſtward. Te 


XI. (1.) During my Stay at Batſha, having (without Intermiſſion ) ob- 
ſerv'd the daily Courſe of the Tides, my Advice is, that upon the ſeveral! 
following Days of the Moon's Age, in every particular Month of the Year, 
no Engliſ Commander ſhould, upon any Occaſion whatſoever, adventure 
over this Bar, unleſs he have a Pilot from the Shore, who undertakes te 
bring him in; or that he hath only Charge of ſome ſmall Bark or Funk, 


that draws no more than 8 or 9 Foot Water. 


In the „Moons, from the Re to the 12 Jaays of the Moon's Age excluſively, 


In mn , Moons, from thes 1 to the * Idays of the Moon 5 Age excluſively, 


and from the 27 to the Firſt of the © Moon's excluſively, 


In the - © Moons, from chez bs to the : 5 days of the Moon's Age excluſively. 
In the 3 © Moons, from the$ F. to the Ty. days of the Moon's Age excluſively. 
In the P © Moons, from the$ Rd to the 1 Edays of the Moon's Age excluſively. 


In the 1 Moons, from the 5 to the A. Idays of the Moons Age excluſively, 


And, excepting on theſe ſix Days above-mentioned, in every reſpective 


Moon, he may ſafely adventure over the Bar any Day, provided always 


that he miſtake not the Time of the Tide, but come over at half Flood or 


better, tho' he may take notice that the beſt Tides will be about fix or ſeven 


Days after the Water's firſt beginning to increaſe 3 and the firſt Days of the 
Water's Increaſe are, 


In 
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In the „Moons, on the 1 days a 

In the 5 Moons, on the 165 days 

In the 3 JNAoons, on the 40 days 3 Ak. 
In the + Moons, on the 1 days | 

In me 1 Moons, on che 1 days 

In the Moons, on the Fi days | 


The Bar itſelf being about a Mile and halt in length, and no where, 
except in its firſt Entrance, exceeding half a Mile in breadth, 1s very even, 
but yet affords conſiderably differing Soundings in the ſame Age and Time 
of the Tides, according to the Seaſon of the Year ( and, which ſeems to be 
ſomewhat ſtrange, hath the higheſt Tides in the Northerly Monſoon, as I 
have been inform'd by thoſe who are ſeemingly beſt able to give an account 
thereof) and I muſt needs ſay, that the Trial I made on the Bar in July, 
1678, did accord with what I underſtood from ſeveral of the Fiſhermen, 
and others, as to that Month, which induced me to enter this Information; 
and coming over at half Flood, except on the Days afore-mentioned as 
dangerous to come over in, there will be found according to the Age of 


the Tides, 


In the tene, from 16 to 21 Feet Water. 


In the 7p Moons, from 19 to 24 Feet. 
5 


In the ic Moo, from 22 to 27 Feet. 
. 5 | 
In the ; Coons, from 17 to 22 Feet. 
9 . FA 


Always the higher the Flood, the lower the Ebb; ſo that, according to the 
Strength of the Tides at Low-water, the Soundings are from 6 to 13 Feet. 
On the firſt and ſecond Days at the Water's Increaſe the Infiuxes are very 
ſmall and uncertain, but afterwards the Tides for 13 Days are conſtant in their 
Courſe, one Flood and one Ebbing being compleated in 24 Hours time, equally 


ſharing the Space of a Lunar Circuition of the Earth between them, and every 


Flood beginning neareſt 4 of an Hour later than the precedent Flood, _ 
allo 


( 294.) 
alſo conſiderably increaſing in the height of the Tide every Day from the 3d 
unto the 6th and 7th Days of the Water's Age, on which two Days the Flood 


runs very high; but on the 8th Day (which may be accounted the lait of the 


Spring-Tides) the Waters begin gradually to decreaſe again, retaining the 
ſame orderly Difference of Time in each Tide, until the next following firſt 
Day of the Water's Increaſe; when, during two Days unſettledneſs, there is a 
ſhifting of the Tides in reſpect of the Beginning of the Hood and EU; after 
which ſaid ſhifting a Conſtancy in their inverted Courſe is again retained in 
the above-mentioned Order for 13 Days following ; as for Example, 

On the 25th and 26th Days of the 4th Moon (4th and 5th of June, 1678, 
in the latter end of Y) being the firſt Days of the Water's Iucregſe, the In- 
fluxes were very ſmall, there happening on the 26th a falling back of the 
Tides about 13 Hours. But from the 27th (June 6th) which was the third 
Day of the Water's [creaſe after the laſt Quarter, until the gth- Day of the 
5th Moon's Age (June 18. 1678. D in & 20.) I noted a very conſtant Conr/e 
in the Tides, every Flood beginning with the Riſing of the Moon, and end- 
ing at its Setting; the following Ebb in like manner continuing during the 
Time of the Mven's Abſence from this Hemiſphere. But on the ſaid gth Day 
of the 5th Moon's Age (June 18. 1678.) being the firſt Day of the Water's 
Increaſe, their Motion was ſcarcely perceptible ; on the 10th Day there was 
another falling back of the Tides neareſt 13 Hours, and on the 11th Day 
(which was the third Day of the Water's Increaſe, after the firſt Quarter of 
the Moon's Age) the Flood, having (as I ſaid) ſhifted the preceding Day, 
took its turn to begin at the Moon's Setting, and end at its Riſing; and 
accardingly the Tides ſucceſſively following aſſumed and kept a conſtant 
Regularity, the Tides being at higheſt the 16th of the Moon (1678. Zune 24. 


D in the middle of VS) which was the 7th of the Water's Age, until the 


23d of the ſaid Moon's Age (July 1. 1678.) on which, being the firſt 
Day of the Water's Increaſe, the Influx was again ſcarcely diſcernible for 


its Smallneſs. 


N. B. This Bar of Toxqueen is about £10 Degrees of Longitude to the Eaſt 


of London, and in the Lat. 209. 30“. 


On the 24th Day the Tides fall back, as I had found it twice before to 
have done on the ſame Days of the Water's Age, neareſt 13 Hours, by which 
means the Flood on the 25th Day, which was the third Day of the Water's In- 
creaſe after the laſt Quarter of the Moon, now again commenced- with the 

riſing Moon, whereby it hath fallen out always to be High-waler between 
Noon and the following Midnight every Day, during my Stay here. (C 
Laſt Quarter 22 Days, ) Firſt Quarter 8 Days.) 5 

So that it may paſs into a Corollary, viz. In the Ath, gth, and 6th Changes 
of the Moon, from the third Day of the Water's Age after the laſt Quarter, 
to the third Day of the Waler's Age after the firſt Quarter of the following 
Moon, the Water begins to flow when the Moon riſeth, and to ebb again 
when it ſetteth in the Horizon; and the contrary to the third Day of their 
Age after the laſt Quarter, excluding always their Motion on the two firſt 
Days of the Water's Increaſe, becauſe of its Smallnefs and Uncertainty. 
| | ” = BUN 
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I am informed by the Iubalitants hereabouts, that this may hold for a 


Rule from the 2d to the End of the 7th Mocn, and that the Converſe thereof 


holds true in the other 6 Months of the Year, viz. from the $th to the End of 


the firſt Moon : According to which the Tides will fall out to be at the 
higheſt in the Evening for 6 Months ſucceſſively, and the other half Year in 
the Morning that is to ſay, between Midnight and the following Noons. And 
tho' I cannot aver the Truth of it, yet I find that the Tide laſt Year in the 11th 
Moon (which occaſionally, upon the Ship Eagle's departure hence, I took ſome 
notice of) did fall out, not diſagreeing with what they affirm: And I am yet the 


rather induced to believe, that in every annual Revolution there may be ſuch 


a Conſtancy in this different Motion of the Tide appropriated to each Moi- 


ety of the Year, becauſe that, during my —— Days Stay at Bathha, I have 


found the Predictions of the Natives confirmed by my own Obſervations of 


the Tides falling out to be High-Water always between Noon and the ſuc- 
ceeding Midnight, occaſioned by the aforeſaid falling back at the End of 15 
Days; fo that on every third Day of the Waler's Increaſe the Flood begins 
at the Hour whereon the Day before it ended. ; 3 

Io prevent Miſtakes in the Accompt of the Moons, it may be ſufficient 
to inform thoſe who uſe this Port, that the fir/# Change of the Moon after the 
15th Day of January, O. S. is reckoned for the beginning of the Year, and 
that Moon being accounted the firſt, the reſt follow in order until the Expi- 
ration of the 12th, which compleats their Lear; except only in their Leap- 
Years, and then they have 13 Moons, taking in one extraordinary to make 
up the Deficiency of the Moon's Epact in their Accompt ; in which Years 
the firſt Day of their New-Year*s-Moon falls out before the ſaid 15th Day of 


Januar), as it did this Year, 1678, upon the 12th, being Leap-Near with them; 


ſo that they reckoned two Months for one this Year ; that is to ſay, the 2d 
and 3d Moons after their New-Year?*s-Day they called 2d Moons; tor other- 
wiſe this preſent Moon, which changed in July the 8th, would have been the 
7th; whereas now they count it but the 6th Moon, and accordingly do the 
Tides fall out. But this Leap-Year being paſt, the firſt Moon in the Year 
muſt be reckoned to begin on the Change next following the 15th of Fanu- 
ary, and all other Changes counted ſucceſſively, as before ſaid, until the 
[ntervention of another Leap-Year. 5 e 
2dly, The Effect of the Moon upon the Waters, in the Production of the Tides 
in this Port of Tonqueen, is the more wonderful and ſurpriſing, in that it ſeems 
different in all its Circnmſtances from the general Rule, whereby the Motion 


of the Sea is regulated in all other Parts of the World I have yet heard of. For 


firſt, each Flux is of about 12 Hours Duration, and its correſpondent Reflux 
as long; ſo that there is but one High-Water in 24 Hours. Then there are in 
each Month two Intermiſſions of the Tides, about 14 Days aſunder, when there 
is no ſenſible Flood or Riſing of the Waters to be obſerved; but the Sea is 
in a Manner ſtagnant. Thirdly, That the Increaſe of the Water has its 14 
Pays Period between the aforeſaid [ntermi//ions, and that at 7 Days End 
2 — the higheſt Tides; from which time the Water again gradually abates, 


and the Flood is weaker till it comes to a Stagnation; both Increaſe and Decreaſe 
ob- 
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obſerving the ſame Rule, in being exceeding flow in their Be inning and 


End, and ſwift in the Middle. Laſtly, And, which is moſt odd, the riſing 
Moon in the one half of each Month makes High-water, and the ſettin 
Moon in the other half. Thoſe Particulars conſider'd, together with the 
Tables ſhewing the Days of the Yater's Stagnation in each Month, gave me 
a light into the Secret of this ſtrange Appearance, ſo as to be able to bring 
the hitherto unaccountable Regularity of theſe Tides to a certain Rule. 
And Firſt, it appears by the latter of the two Tables, that the Intermiſſions 
of the Tides happen nearly upon thoſe Days that the Moon enters the Signs 


ol Aries and Libra, or paſſes the Æquinoctial; which divides the Moon's 


Courſe nearly into 2 equal Parts, as well as the Sun's ; and from hence it fol- 
lows, that the Tropical Moons in S and VS are thoſe which occaſion the greateſt 
Flux and Reflux; and for the Rule of the Change of the Time of High-water, 
which Mr. Davenport calls a falling back of the Tides, the Example he hath 


given us lets us know, that the C in Northern Signs brings in the Flood, whilſt 


ſhe is above the Horizon, ſo as to make High-water at her ſetting; and, on the 
contrary, that whilſt ſhe 1s in Southern Signs it flows all the time the Moon 
is below the Horizon, and ſo makes High-water at her riſing. But it is to be 


| obſerved, that tho? the Motion paſſes ſwiftly from South to North when ſhe 


is in or near V, and from North to South in or near =, yet the Motion of the 
Sea, which is the Cauſe of this Tide, is ſcarce diſcernable for 3 or 4 Days, 


when the Moon paſſes the ſaid Æquinoctial Points; whence it appears, that 


tho? the Declination of the C, or her Diſtance from the Æquinoctial, be that 
whereby the Tides are regulated, yet the Increaſe and Decreaſe of the Water 
is by no means proportionable to that of the Declination of the C; that chang- 


ing ſwiftly where the Increaſe of the Water is obſerved to be moſt low. It 
| ſeems therefore, and I propoſe it as a probable Conjecture, that the Increaſe of 
the Waters ſhould be always proportionate to the ver/ed Signs of the double Di- 


ſtances of the Moon from the Z#quino#ial Points; upon which Hypotheſis Fig. 58. 
will give an elegant Synopſis of the whole Matter. Let A B be the bottom 
of the Bar of Jonqueen; C Da Perpendicular thereto, whereon to meaſure 
the ſeveral Depths of the Water; CY, C =, the mean Depth, which is that 
whereat the Water is ſtagnant upon the Moon's being upon the Æquinoctial 
Points, being commonly about 15 Feet: The CS occid. the High-water 
Mark, when the Moon is in © or VS, being about 24 Feet: CV occid. the height 
of the Low-water Mark, when the Moon is in S or VS, being about 6 Feet ; ſo 


that the greateſt Riſe of the Water on the Tropical Moons will be about 18 


Feet; then dividing Y S, and = VS, into two equal Parts, in E, F, on thoſe 
two Points, as Centers, deſcribe the two Circles, each of whoſe Radii are four 
Feet and a half, which, being kept between the Compaſſes, naturally divide 
the ſaid Circles in the Points, G, It, S, N; through the which Points, 
if you draw Lines parallel to the Baſe A B, they ſhall cut the Perpendicular 


C in the Heights of the High and Low-water Marks, which will be at 


the Entrance of the Moon into the ſaid Signs. So the greateſt Depth of the 
High-water, when the Moon enters 8, mM, A, X, is but 174 Feet, and the 
leaſt at Low- water, 124 Feet: But when ſhe enters Ir, A, 7, æ, the High- 
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i. 
Water Depth is 214 Feet, the Low-water is 84 Feet; as appears by the Figure. 
And this Hypotheſis not only agrees with all that Mr. Davenport hath ob- 
ſerved himſelf, or collected Nom the Natives, but hath been found to hold 
true ſince, in the Year 1682, by the ingenious Captain Knox in his Voyage 
to this Port; ſo that there is no room to doubt of the Truth thereof. 
(I.) By this Method may the Time and Height of the Tides be with ſuffi- 
cient Certainty computed : But to philoſophize thereon, and to attempt to 
aſſign a Reaſon why the Moon ſhould, in fo particular a manner, influence 


the Waters in this one Place, is a Task too hard for my Undertaking ; 


eſpecially when I conſider how little we have been able to eſtabliſh a genuine 
and ſatisfactory Theory of the Tides found upon our own Coaſts, of which 
we have had ſo long Experience. | 

XII. Mr. Boyle having recommended this Matter, among others, to a 
learned Phyſician that was failing into America, and furniſhed him with a 
ſmall Hydroſtatical Inſtrument, to obſerve from time to time the Differences 
of Gravity. he might meet with, this Account was returned him ; that he 
found by the Sea-Glaſs the Sea-Water to increaſe in Weight the nearer he 
came to the Line, *till he arrived at a certain Degree of Latitude; as he re- 
members, it was about the zoth ; after which the Water ſeemed to retain 
the ſame ſpecifick Gravity, till he came to Barbadoes, or Famaica,  _ 

XIII. Mr. Hauton hath now declared his Secret. of making Sea-water 
Tweet. It conſiſts firſt in Precipitation made with the Oil of Tartar, which 
he knows to draw with ſmall Charges. Next, he diſtills the Sea-water ; in 


which the Furnace taketh up but little room, and is ſo made, that with a 


very little Wood or Coal he can diſtill 24 French Pots of Water in a Day; 


for the cooling of which he hath this new Invention, that, inſtead of making 


the Worm pals through a Veſſel full of Water (as is the ordinary Practice) 
he maketh it paſs through one Hole, made on purpoſe out of the Ship, and 
ro enter in again through another; ſo that the Water of the Sea per- 
formeth the cooling Part; by which Means he ſaveth the room which the 
common Refrigerium would take up; as alſo the Labour of changing the 
Water when the Worm hath heated it. But then, Thirdly, he joins to the 
two precedent Operations Filtration, thereby perfectly to correct the Ma- 
lignity of the Water. This Filtration is made by Means of a peculiar 
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Earth, which he mixes and ſtirs with the diſtilled Water, and at length 


{ſuffers to ſettle at the Bottom. 


He maintains, chat his diſtilled Sa-waler is altogether ſalubrious: He 


proveth it firſt from Experience, it having been given to Men and Beaſts 
without any ill Effect at all upon them. Secondly, From Reaſon grounded 
on this; that that peculiar Earth, being mixed with the diſtill'd Water, 
blunts the Points of the volatile Spirits of the Salt, and ſerveth them for 
Sheaths, if I may ſo ſpeak, taking away their Force and malign Sharpneſs. 
XIV. It ſeems probable to me, that the Sea-water was the only Element 
created at the Beginning, before any Animal or Vegetable was created, or the 
Sun itſelf. But, upon the Creation of theſe, the freſh Water had its Riſe 
accidentally, becauſe it owes its Being in great Part (as I have elſewhere 


Vet: II. - Q | ſhewn) 
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ſhewn) to the Vapours of Plants, and the Breath of Animals; and the Ex- 
halations raiſed by the Suh. Now, that the Sea-water is made freſh by the 
Breath of Plants growing in it, I thus demonſtrated : I took a long Glaſs 
Body, and having fill'd it pretty full with Sea-water, taken up at Scarbo- 
rough, I put therein common Sea-weed (Ag Marina) freſh and new ga- 
thered, ſome with the Roots naked, and ſome growing on and adhering to 


Stones. The Glaſs Body being full I put thereon a Head with a Beek, and 


adapted a Receiver thereto, all without any Lute or cloſing of the "has ; 
from theſe Plants did diſtil daily (though in a ſmall Quantity) a freſh, very 
ſweet, and potable Water, which hath no Empegreums, or unpleaſant Taſte, 
as all thoſe diſtill'd by Fire neceſſarily have. Lak 2 SL 
This I take to be the moſt natural, moſt eaſy, and moſt ſafe way of 
having ſweet Water from the Sea; and which may be of great Uſe, even 
to ſupply the Neceſſity of Navigators. And I do not doubt but there ma 
de fobnd other Plants growing in or near the Sea, which would yield fre 
Water in much eater Quantities. 1 e 101 
XV. We dig Wells of freſh Water ſometimes within 20 Yards of the 
the Boy 60 | Sea, or leſs, which riſe and fall upon the Flood and Ebb, as the Sea doth ; 
5 My. Rich. and ſo do moſt of the Wells (as I am inform'd) though farther up in the 
30. p66, Country. Whereſoever they big Wells here, they dig *cill they come al- 
: moſt to a Level with the Superficies of the Sea, and then they find Water, 
either freſh or ſalt : If it be freſh, yet if they dig two or three Feet deeper, 
or often leſs, they come to Salt-water. If it be a ſandy Ground, or a 


fandy ctumbling Stone, that the Water Tonk BER through, they uſually 


And freſh Water; but if they be hard Lime: ſtone Rocks, which the Water 
cannot ſoak through, but paſſeth in Chinks or Clefts between them, the 
Water is ſalt or brackiſh. r | 2 


— 


To examine | XVI. (3.) When I remember'd.and conſider' d, that (as I have found by | 


of Warer; Various Trials) diverſe metalline and other mineral Solutions could be rea- 
2. f. dg. dily precipitated, not only by the Spirit of Salt, but by crude Salt, whether 
dry or diffoly*d in Water; *rwas no very difficult Matter for me to think, 
that, by a heedful Application of the precipitating Quality of the common 

Salt, one might diſcover whether any Particles = it (at leaſt in a Number 

any way conſiderable) lay concealed in diſtilled Water, or any other pro- 

pos'd to be examin'd. To this End I employ'd ſeveral Drugs, and thoſe 

not all prepar'd by one Menſtruum. And tho two or three of my other 

Trials had Succeſſes that 1 diſliked not, when I made them, yet that, which 

at length I pitched upon as the moſt certain, and which therefore I meant, 

when I had the Honour to be ſent for by his Majeſty about the Patentees 


Water, was that which I think may be underſtood, as well as recommended, 


dy this ſhort Narrative. 3 . 
1 took fome common Water diſtill'd in Glaſs Veſſels, that it might leave 
its corporeal Salt, if it had any, behind it, and put into a thouſand Grains 


of it one Grain of common dry Salt: Into a convenient Quantity, for Ex- 


ample two or three Spoonfuls, of this thus impregnated Liquor I let fall a 


fit Proportion, for inſtance 4 or 5 Drops, of a very ſtrong and well filtrated 


Solution 
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on OI: 
Solution of well-refined Silver, diſſolved in clear A ua-forlis; | for a ſhift 
common or Sterling-Silver will ſerve the turn; ] and made the Experiment 
ſucceed with Spirit of Nitre, inſtead of Aqua-fortis ; upon which there im- 
mediately appeared a whitiſh Cloud, which, though but lowly, deſcended 
to the Bottom, and ſettled there in a white Precipijate, And to make the 
Experiment rather ſeverely, than at all favourably, there was uſually taken 
ſomewhat more than a thouſand Parts of Water to one of Salt. 
But I obſerved, that, having let fall a few Drops of our metalline Solution 
into the Liquor obtain'd from Sea-water by the Patentces way of ſweetening 
it, there did not preſently enſue any white Cloud or Precipitate, much lets 
ſuch an one as had been newly afforded by the Water that was impregnated 
with leſs than a thouſandth Part of Salt, And if, after ſome time, there 
happened to appear (for *tis not abſolutely neceſſary. it ſhould) a little Cloudi- 
eb in this factitious Liquor, it was both Nlowlier produced, and much leſs 
than that which appeared in the impregnated Water. 


» 


Perhaps it may be proper that I here obſerve (what is not wont to be 


taken notice of) That diverſe Solutions of mineral Bodies may be precipitated 
by Dilution; that is (to explain this Expreſſion) when the Solution has Time 
| Enough allowed to diffuſe itſelf through a great Quantity of Water, the 

ſaline Parts are thereby fo diluted and weaken'd, that they are no longer able 
to ſuſtain the mineral Corpuſcles they kept ſwimming before, but make with 


them and the Water a confuſed and ſubliding Mixture ; uſually of a whitiſh 


Colour. This may appear, when the Buller of Artimouy, being put into 
common Water, is thereby - pet and plentifully precipitated in the Form 
of that white Powder that Chymiſts (not over-deſervedly) call Mercurius vite. 


To which I may add, that I have alſo produc'd a Powder of chat Colour, 


by pouring into common Water a ſtrong Solution of Tin Glaſs made in Agua- 
fortis. And by the ſame way we have precipitated the Tinure (or Solutions 
of the finer Parts) of 7alap, Benjamin, true Labganum, Antimomal Sulphur, and 
divers other Bodies made in Vinous Spirits. If it were not for this Power that 
Water has to weaken moſt Solutions of Bodies, I could have employed, in- 
ſtead of that Silver, either Quick ilver diflolv'd in Agua-fortis, or Lead 
crude, or calcin'd in the ſame Liquor, or (which is more convenient) in 
ſtrong Spirit of Vinegar ; ſince theſe and ſome others are found to be preci- 
pitable by Salt-water into whitiſh Powders. But though a very heedful 
Obſerver uy for a ſhift make uſe of theſe metalline Solutions to gueſs at the 
Quality of Water, as to Freſpneſs and Saltneſs ; yet the Precipitation, that 
is made by Dilution, is not difficult to be diſtinguiſh'd from that which is 
perform'd by a true and proper Precipitant (as in our Caſe by the common 


Sall that is harbour'd in the Pores of the Vater) both by the Quickneſs of 


the Effect, and the Copiouſneſs of the white Subſtance produced; and on 
both theſe Accounts is very much inferior to it; as may evidently appear 


in the very different Effects that our Selytion of - had upon the Patentees 
Water, compar'd with thoſe ir had upon Water impregnated with a thou 


Jandth-Part of Salt, and upgh divers common undiſtilled Waters. 
"SS = But 
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But to return: The Uſefulneſs of this Experiment is not to be eſtimated 


only by the Examen it helps us to make of dulcified Sea-water, but much 


more by the Eftimate that by its means may be made of natural freſh Wa- 
ters, whether of Springs, Rivers, Clouds, Lakes, Wells, Sc. For it being gene- 
rally granted that thoſe Waters, ceteris paribus, are the beſt, as well for the 
Wholeſomneſs as divers CEconomical Ules, as Waſhing, Brewing, Sc. that 
are freeſt from Saltneſs, which is an adventitious, and in moſt Caſes a hurt- 
ful Quality of Waters ; by our way. of examining theſe Liquors a heedful 
Eye may in a trice diſcover, whether there be any latent Saltneſs in them, 


(as moſt Waters imbibe from the Soil they have travers'd or do ſtagnate in) 


and may enable one, eſpecially by the Help of a little Practice, to give a. 
near Gueſs, how much one Water is freſher than another, as I have pur- 
pofely tried with Pleaſure in differing Waters, that are ordinarily drunk. 
even by conſiderable Perſons.. And if once you have attentively marked 
what Change four or five Drops, for inſtance, of our diſcovering Liquor will 
make in Two or Three, or ſome other ſmall determinate Number of Spoonfuls 
(or rather of half Ounces) of Water, *twill not be difficult for a heedful Ob. 


ſerver, keeping the fame Proportion between. the two Liquors, to make a. 


near Eſtimate, whether any natural Water propoſed to. him have a greater, 
an equal, or a leſs Degree of Freſhneſs or Saltneſs, than that Water that he 
has choſen for his Standard; and how much, in caſe there be a Difference, 
the propos'd Liquor is leſs or more free from Saltneſs than the other. 

And that (to add this upon the by) ſuch a Difference in a Liquor of ſuch 
frequent inward Uſe as Water (which is the Baſis of Beer, Ale, Mead, and 
ſome other common Drinks) may have conſiderable. Effects upon human 
Bodies in reference to Health, may be. probably argued from the differing 
Effects that Waters. more or leſs altem with Salt have upon diverſe 


other Bodies : Since moſt Pump- waters, for inſtance, will not boil Peaſe, and 


Beef, and ſome other Aliments near ſo well as Spring-water or Rain-water, 
which are uſually ſofter, and more free from the Saltneſs we ſpeak of. Tis 
Oy known to Barbers and Laundreſſes, that the ſame Pump-water 


w1ll not ſo well and uniformly, or without little Curdlings, diſſolve Waſh- 


balls and Soap, as Rain-waler and ſome Running-waters uſually will: Nay, 


when I was curious of tempering Steel, I remember, 'twas confeſs'd by the 


skilfulleſt Artiſts I made ufe of, that ſome Tools (as Gravers, Sc.) made of 
the hardeſt of Metals, would receive a differing Temper if they were quench*d 
in Pamp-water, from that, which the like Extinction in Spring-water or 
River-water would give them. e e aa, „ < 

I might add on this occaſion, That, whereas Experience has inform'd ſeve- 
ral Perſons who have conſulted it, that diverſe Medicinal Waters, that are pre- 
ſumed to own their Virtues to the Participation either of Metalline or of 
other Mineral Bodies, do upon Trial appear to leave ſometimes little, and 


ſometimes nothing behind them, except a kind of common Salt; our Preci- 


pitant may much aſſiſt Men to diſcover, whether a Mineral Water propos'd to 
| be examin'd do or do not contain ſuch a Sat; and if it do, whether it contain it 
* eee wy 2 copiouſty, 
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copiouſly, or no. This I have tried upon more than one of our Ti Mi- 


neral Waters, and thereby found in a trice, that one, that is reputed of ano- 


ther Nature, contained pretty ſtore of ſaline Matter ; and that another, which 


is ſtill, for ought I have learned, of an unexamin'd and unknown Nature, is 
impregnated with a ſurpriſing, Plenty of /alii/þ Subſtance ; but how, and with 
what Cautions, our Precipitant may be moſt uſefully employ'd, about the Exa- 
men of medicinal and other mineral Waters, belongs not to this Place. Upon 
which account I forbear to declare the Uſe I have ſometimes made of our 
Precipitant, in examining the fre/b Urine of Men, the Serum of human Blood, 
and other Bodies belonging to what the Chymiſts call the Animal Kingdom. 

I have not, for certain Reaſons, aſcribed to our Method of examining Va- 
ters a greater Nicety than to be able to diſcover one Part of Sall in a thouſand 
of Water, that Proportion being great enough to recommend it, and ex- 


preſs'd by a round Number eaſy to be retain'd in one's Memory: Yet I 


would not have it thought but that, if it were requiſite, our Melbod ma 


make more nice Diſcoveries. For having ſometimes, for Curioſity's Sake, 


put one Grain of Salt into no leſs than 1500 of diſtill'd Water, we could 
manifeſtly, tho* not quite ſo conſpicuouſly as before, make it appear by our 


way, that even this ſo lightly impregnated Liquor was not devoid of Sali, 


but had more of that in it than ſome of the Patentees Water, that I kept by 


me, had; nay, I once found, that a Grain of dry Salt being diſpers'd thro' 


2000, and another time, that being diſſolved in 300 times its Weight of 


the ſame kind of way ak ſo inconſiderable a Proportion of Salt was plainly 
diſcoverable by our Precipitant. 


It may be objected, That whereas the Experiments, hitherto mentioned, 
have been tried only upon Waters impregnated with groſs or corporeal Sea- 


Salt; this perhaps may not hinder but that they may be imbued with the Sp7- 
rits of marine Salt, which by reaſon of their Activity may be as unhealthful 
to the Drinker, as the groſſer Salt itſelf. But tho? to this Surmiſe I might. 
anſwer, that a very ſmall Proportion of Spirit of Salt may in many caſes make 
the Water ſeaſon'd with it rather medicinal than unwholeſome, yet I ſhall an- 


ſwer more directly to the Objection, by ſaying, that, to manifeſt its not be- 
ing well grounded, I took above 1000 Grains of diſtilld Water, and inſtead. 
of corporeal Salt put to it one ſingle Drop of moderately ſtrong Spirit of Sali (for 


I had much ſtronger by me that I purpoſely declin'd to cmploy) and, having 


ſhak'd it into the Water, I let fall into a Portion of this unequally compoſed 


Mixture ſome Drops of our Solution of Silver, which prefently began to 
precipitate into a whitiſh Foam; inſomuch that, for ought appear*d to the Eye, 
this Trial ſucceeded better than if the Water had been impregnated with bur 
the 1000th Part of corporeal Salt. The like Experiment was made with the 
Patentees Water inſtead of the other. And, to purſue this Trial a great way 
farther, I had the Curioſity to diffuſe one Drop of Spirit of Salt into 2000 
Grains of diſtill'd Rain-water 3 and upon letting fall ſome Drops of our Pre- 
cipitant into it I found that the Succeſs well anſwer'd my Expectation. _ 
And then, to urge the Trial yet farther, I added as much of the ſame di. 
ſtill'd Rain-water, as by a modeſt Conjecture made it amount to at 515 
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half as much more. So that one Grain of Spirit of Salt had a manifeſt Ope- 


ration, though not quite ſo conſpicuous as the former, upon above 3000 


Grains of Water, whoſe Immunity from common Salt we tried apart. And 
that a Drop of the /aline Spirit, we made uſe of, did not equal in Weight 
a Grain of dry Salt, I found by this ; that, having let fall into a counter- 
pois'd Piece of Glaſs ten Drops of that Spirit, T found them to want near 
half a Grain of 9 Grains Weight. 1 9 N eg 

The like Trial I made by 4 pr above 1000 Grains of Rain Water 
in the room of the like Quantity of diſtill'd Water. 


It is the Opinion of ſome Samen, and of a Perſon for whom I have a pro- 


found Reſpect, that Vater ought to have a little Saltiſpneſß to preſerve it; if 
this be really a deſirable Quality in our artificial Water, it may in a trice be 


ſupplied with as much Saltneſs, whether corporeal or ſpiritous, as ſhall be re- 


quired ; and, conſequently, as will bring it to be equal in that Quality to the 
common Water of Rivers or Springs. And perhaps *twill not be impertinent 
to add on this occaſion, that in ſome Places, eſpecially lying in hot Climates, 

it may ſometimes be of good Uſe to know, whether on the Account of the 
Sun's Heat, or that of the ſubterraneal Regions of the Earth, the Rain-water 
is impregnated with volatile, not acid, Spirits, like thoſe that are diſtill'd 


from Urine, and which I have, for Curiofity's Sake, obtain'd from a mineral 


Body, native Sal- armoniack; upon which account I made a Trial that inform'd 
me, that if 5 or 6 Drops of ftrong Spirit of Urine, whoſe Drops I obſerv'd to 
be but ſmall, were ſhaken into 1000 Grains at leaſt of Diſtill'd or Rain-water, 
| impregnated but with one of Salt, our Precipitant would make a Diſcovery of 
ſome Faltiſpne in the Liquor. And if it were neither to beadmir*dnor cenſur'd, 
if the Patentees Water ſhould ſometimes ſhew a Change, when our Precipitant is 
plentifully put, or long kept in it, eſpecially that Change being a more light one 
than that I came from ſpeaking of; ſince, for ought 4 5 yet obſerved, not 
only ſuch undiftilPd Waters are generally allowed to be freely potable, but 
even thoſe that Nature herſelf diftils are not always quite Jevaid of Saltneſs. 
For I have found Rain-water, that I caus'd carefully to be ſav'd after the 
Houſe-tops had newly been well waſh'd with former Rain, to grow a little 
troubled if any ftore of our Precipitant were kept for ſome competent time 
in it. And being gently diftilPd off it left a Refidence, which, with a little 
of our Solution, afforded a far more fuddenly made and cepious Precipitate 
than had been produc'd-with the like Quantity even of Pump-water itſelf. 
And tho? I have met with Rain-water that was more free from Salt than an 


Spring or River-water that I remember to have examin'd, yet having for 


Curiofity's ſake made Trial of Snow-water, which, if the Weather had been 
ſomewhat milder, would have been Rain ; this Liquor, I fay, which is 


thought to afford the lighteſt Water of all natural ones, I manifeſtly found, 


by our way of examining it, not to be devoid of Saltneſs, 
It has been ſurmis*'d by ſome, that even a moderate Action of the Fire upon 
Water will make it brackiſh, and putrify : But that the Patentces Water is not 
brackiſh, appears by the foregoing Trials; and that it is more free from Salt- 
neſs than moſt of the Waters Men do without ſcruple drink: And that it 
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may keep ſweet longer than is neceſſary, .in a Ship that can from time to time 
within a few Days ſupply itſelf with freſh out of the Sea, may be gathered 
from theſe two things; The fri is, That I cauſed a Pint of it to be hermati- 
cally ſeaPd in a Vial, whereof I left, by gueſs, about a third Part empty; and 
having about 6 Weeks after held this Veſſel againſt the Light, I found the Ma- 
ter to be clear and {impid z tho? I did not judge it had depoſited ſo much as the 
tenth Part of a Grain of Feculency. And having opened the Seal, and taken 
out a little of the Liquor, I did not find it alter'd either as to Smell or Taſte. 
The Second is, that I have kept a Bot/le of it in the fame unſtopt Veſſel near 
eight Moxibs, and yet it continues ſweet and well-condition'd. And if that 
which is call'd Crudity in Mater does conſiſt (as probably it often does) in 
certain groſs Particles that are mingled with the purely aqueous ones, it is 
likely, that the Action of the Fire may divide and diſſipate theſe into mi- 
nuter Particles, and thereby deſtroy the Texture that makes them hurtful ; 
and, by cauſing innumerable tumblings and rovings amongſt the more earthy | 
Particles, give them Opportunity to make little Coalitions, whoſe Weight 
precipitating them to the Bottom frees the pure Water from them. 
And becauſe tis but too probable, that the Unwholeſomneſs of diverſe Waters 
proceeds not only, or perhaps not ſo much, from bare Crudity, as from a great 
Quantity of groſſer Particles, that are not eaſy to be rais'd becauſe of their 
being combin'd with fix*d and earthy ones, that ſwim up and down in the 
Water they imptegnate, as Silver or Mercury docs in a Solution made with 
Aqua-forits, or rather as the Particles of Salt do in Pump-water, and many 
other common Waters: On this Account, I ſay, the Patenites Invention may 
very much correct ſuch Vaters, ſince, by their way of ſweetening thoſe Li- 
uors, the truly aqueous Parts are not only freed 1 the ſaline ones, but 
trom the mineral and other groſs and hurtful Corpyſcles that may have lain : 
| conceal'din the Liquor. As may be argued from hence, that having pur- | 
| poſely, in the gentle Fire of a digeſtive Furnace, ſlowly diſtill'd off a Pound 35 | 
of the Patentees Water, it left us in the Cucurbit ſo light and thin a Feculency, | 
that the Bottom of the Glaſs ſeem'd to be rather ſullied than cover'd by it ; 
and I did not judge that the whole Frculency, if we could have got it out, 
would have amounted to ſo much as two Grains. 
Perhaps it was upon ſuch Reaſons that the laſt Great Duke of Tuſcany, 
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when he drank Water, preferr'd for V boleſomneſs that which was diſtill'd to 
that which was not; and, if herein that learned Prince and thoſe of the ſame 
Opinion were not miſtaken, it will highly recommend the Uſefulneſs of the | 


Patentees Invention to Mankind : For there are multitudes of Waters that are 
not conſiderably brackifþ to the Taſte, that yet, by reaſon of ſome unheeded 
Saltneſs, as in moſt Pump-waters, more frequently by reaſon of Crudity, are 
not only unfit, or at belt leſs fit for diverſe CZconomiral Uſes, as Waſhing, Boil- 
ing of ſome Meats, Sc. but are very unwholeſome; ſometimes to a Degree, 
that makes them miſchievous to whole Communities, and perhaps Nations. I 
remember I have ſeen a notable Inſtance of this in thoſe huge and unſigbily Tu- 
mours about the Throat, which are obſerved by Travellers to be exceeding com- 
mon among thoſe that inhabit the lower Tra#s of Ground that lie * 
"ou Sale 5 a 


a (. 2.) At a Meeting of the R. S. Mar. 2. 1694. Dr. Hook read a Lecture 
p. 6% concerning a Method of his own for the diſcovering the ſmalleſt . e 
a 


weighed out, and put into the whole 2000 Paris of the Water, which, by 
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the Rhætian, Helvetian, and ſome other neighbouring Mountains; which 
«monſtrous Swellings are generally imputed to the Snow-waters that flow from 
the Mountains, and make the uſual Drink of the meaner ſort of People; 
-whence *tis obſerv'd, that Perſons of better Condition, who drink Mine 
more than Water, are either not at all, or far leſs troubled with theſe di/ 
figuring Goitres, as they call them. But much more notable Inſtances to our 
preſent Purpoſe are afforded me by that great and yet living Traveller, M. 
Tavernier, Baron-of Aubonne; who, ſpeaking of a Nation of Cafres or Ne- 
groes that come ſometimes to trade with the Portugucſe from a remote Part 
of Africk, informs us, That the Water of their Country is very bad, which is 
(ſays he) the Reaſon that their Thighs do ſwell, and it is a wonder to ſee any of 


them free. Nay, which is far more, where he ſpeaks of the African King- 


dom, or Empire of Monomotapa, he has this memorable Paſſage, The Na- 
tives never live long, by reaſon of the Badneſs of the Waters in the Country. 
For at the Age of twenty-five they begin to be dropſical, ſo that *tis a great Mon- 
der if any among them live above forty Years. IE 
Theſe People might probably be much reliev'd, and be brought to live as 
long as other Nations, if they had ſo compendious a way as that of the Pa- 
tentees to provide themſelves plentifully with Waters whoſe Crudity is cor- 
rected, its groſſer and heavier Parts ſeparated, and its Br acki/þneſs deſtroy d 
by the Fire, as its Action 1s regulated and help'd by their Invention. 
The Experiment mention'd in this Paper was tried at a Meeting of the R. §. 


Feb. 17. 1694. by Dr. Sloane, with a Succeſs anſwerable to the Aſſertions of 


the honourable Author, and that a Drop or two of Spirit of Salt mix'd with 
common Water would be by the ſame Method diſcovered. 


of Salt contained in Vater, from a Principle of Hydroſtaticks ;, and after his 
Diſcourſe thereof he produced the Apparatus, which he had prepared to 
exhibit the ſame, before the Perſons then preſent. Ste 
The Method of doing which Operation was by means of a large Poiſe of Glaſs, 
ſomewhat of the ſhape of a Bo!t-head, the Ball of which B was about 3 Inches 
Diameter, but the Stem or Neck thereof C C was not above 4 of an Inch. 
This was ſo poiſed by red Lead put into it, as to make it but a little heavier 
than fair or freſh Water. Then this Poiſe was ſuſpended by the ſmall Stem 
to the End of a ſlender Beam A, which was very tender, and being not 
_.over-charg*d with Weight, would turn with a ſmall Part of a Grain. This 
Beam was hung on a ſteady Frame, and the Paiſe hanging at one End of the 
ſame, covered with the Water to a certain Mark or Diviſion made on the 
ſmall Neck at D, it was ſo counterpoiſed by ſome ſmall Weights put into 
the oppoſite Scale of the Ballance F. Then the Weight of the Water con- 
rained in the Ciſtern or Veſſel E E, into which the Poiſe was immerſed, be- 
ing firſt known, a 2000Oth Part of its Weight was taken of common Salt, 


being ftirr*d, ſoon diſſolved. Then the Poiſe, ſuſpended as before, was view'd 
and examined by many then preſent, and they manifeſtly ſaw, that near 
64) half 
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half an Inch more of the Neck emerged out of the Water fo ſeaſoned, than 
did before the 2000th Part of Salt was diſſolved therein. 
This was only one Uſe of this Method of diſcovering very ſmall Altera- 

tions in the — of Bodies, the ſame Author having long ſince, namely, 


OZob. 25. 1677. ſhewn to the ſame Society a Method of diſcovering divers 
Alterations much more curious, namely to the 176000th Part of its Weight. 


* 
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XVII. There is an old Spring in the Dioceſe of Paderborn in Weſtphalia, An kli 
which loſes itſelf twice in 24 Hours; coming always after ſix Hours back Weſtphalia, 
again with a great Noiſe, and fo forcibly as to drive three Mills not far from &; u. 
its Source. The Inbabitants call it the Bolderborn, as if you ſhould ſay, the 

Baiſterous Spring. tl EN Ties 1.0 Lg 


XVIII. Lay-Well, near Torbay, is about 6 Foot long, and 5 Foot broad, Un ric. 
and near 6 Inches deep, which ebbs and flows very often every Hour, viſibly T5", 
enough. I am informed, tis moſt conſtant Winter and Summer, tho? I am W. Ol. 
apt to think it moves faſter in Winter, when the Well is fuller, than in Sum- e- $99, gies 
mer: Becauſe, when I obſerved it firſt (in July, 1693.) I think it lowed 
ſomewhat quicker than I found it did on my ſecond Obſervation, toward the 
End of Auguſt following; for the Water was then conſiderably ſhrunk in 
the Well, notwithſtanding we had for about a Fortnight much Rain : And 
tho', when once it began to flow, it performed its Flux and Reflux in little 
more than a Minute's Time, yet I obſerved it would ſtand at its loweſt Ebb 
ſometimes two or three Minutes; ſo that it ebbed and flowed, by my 

Watch, about 16 Times in an Hour, and ſometimes I have been told 20. 
As ſoon as the Water in the Well began to riſe, I ſaw a great many Bubbles 
aſcend from the Bottom; but, when the Hater began to fall, the Bubblin 
immediately ceaſed. I meaſured its High and Low-water Marks, and — 
them between five and ſix Inches diſtant; not of perpendicular Depth, but 
as it ſpread itſelf on a broad Stone, as the Sea does on a Beach or Shore. 
Tho? I am apt to think its perpendicular Height would be as much or more 
in that time, were its Out- let damm'd up to try an Experiment; for, as it 
riſes, it runs out with a ſmall Stream, which is greater or leſs, according as 
the Water in the Well riſes and falls. 5 W. 
That it has any Communication with the Sea is not manifeſt, nor is the 
Water brackiſh at all. The whole Country adjacent 1s very hilly all along 
the Coaſt ; inſomuch that from Brixham to the 'Top-of, the Hill is about a 
Mile and half, and the Well is about half way up the Hill (which here- 
A about is ſomewhat uneven and interrupted) and comes out at a ſmall De- 
” Aſcent, yet conſiderably higher than the Surface of the Sea. 
I tried it with an Oaten Leaf as ſoon as I ſaw it the firſt time, but could 
not find it change Colour. I drank of it; *tis very ſoft and pleaſant, has no 
manner of Roughneſs in it, and ſerves for all manner of Uſes to the Coun- 
try People in their Houſes ; they alſo uſe it in Fevers, as their ordinary Diet- 
drink, which ſucceeds mighty well. — | 
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| Vol. II. R r XIX. (1.) Hav- 


The 'Lirch- 
nitzer Sea in 
Carniola de- 
ſeribed by Dy. 
Brown, n. 
LO p · 1083. 
n. 109. p. 
194» 


XIX. (1.) Having croſſed the River Dravus, and paſſed Mount Luibel in 


63060 


the Carnick Alps, by that noble Paſſage cut thro' the Rocks and vaulted 
like that of Pauſilyppe near Naples, I went to Brounizza ; two Leagues from 
whence, and beyond the Hills, is the Zircbnitzer Sea, receiving that Name 
from Zirchnitz, a Town of about 300 Houſes.': "OO © | 

This Lake is near two German Miles long, and one broad. On the South 


fide thereof lies a great Foreſt, and on the North ſide the Country is flat; 
but the whole Valley is encompaſſed with high Hills, at ſome little diſtance 


from it. But I ſaw no Snow upon them, tho” upon other Mountains in the 


Country I obſerved Snow in June. Upon Hills on the ſide of great Lakes 
the Snow lies not ſo long as upon Hills mare diſtant... 1 SP 


ay. 


This Lake is well fill'd with Water for the greateſt Part of the Year, but 
in the Month of June it ſinketh under Ground, not only by Percolation, or 


falling thro* the Pores of the Earth, but retireth under Ground thro? many 


on 5 great Holes at the Bottom of it; the little, if any, that remains in the hilly 


two Places the Earth hath been known to ſink and fall in, particularly near 
a Village call'd Sea- dorf. They are of different Largeneſs and Figure; ſome 


or rocky Part is evaporated: And in the Month of September it returns by 


the ſame; and in a ſhort time covers the Tract of Earth again, but I cannot 
determine the Space of Time to a Day. This Return and Aſcent is fo ſpeedy, 
and: it mounteth at the Holes with ſuch Violence, that it ſprings out of the 
Ground to the Height ef a Pike. The Mater that ſpouts ſeems ſomewhat 
clear in the Air, but, being ſpread about, looks as formerly in the Lake. 

The Holes generally are ſtony, not in ſoft or looſe Earth, yet in one or 


perpendicular at the Beginning, and then ablique ; others oblique at firſt; 
ſcarce two exactly alike. Such Holes I have ſeen in other Parts of Carniola, 
and in other Countries alſo. We have a Hole call'd Elden Hole, not made 
by Art, but naturally, in the Mountains in the Peak Country of Derbyſbire, 


above 80 Fathoms deep. The great Holes are the ſame every Year, but poſ- 


ſibly part of the Water may ſometimes find or make new Paſſages thro' the 
Crevices and cribrous Parts the Field. rl Mev r n HIT. 
When the Water goeth firſt away, they ſe it in theſe Holes for a while, 
but afterwards it deſcends: lower out of their Sight. 5 


* 


This Piece of Ground in the time of the Retirement and Abſence of the 


Water is not unfruitful, but, by a ſpeedy and plentiful Production of Gra, 


yieldeth not only a preſent Suſtenance for the Beaſts of the F ield, but a good 


Proviſion of Hay for the Cattle in Winter: 


The Lake is not only thus fill'd with Water, but every Year well ſtored with 
Fiſh. The Prince of Eckenberg is Lord of it, and of much Country thereabout. 


But upon the retiring of the Yater all have Liberty to fiſn; and the Fi/ber- 


men, ſtanding, up to the Waſte at the Holes before - mentioned, intercept the 
Paſſage of the Fiſb, and take a very great Number of them, which otherwiſe 


would be ſecure for ſome Months under the Earth, and not fail to return in Seps. 


But at that time the Prince will not permit them to make any ſuch Attempt. 

The Fiſb of this Lake have a cloſer Habitation than thoſe of any other 
I know ; for they paſs ſome Months under the Earth, and a good part of the 
e 0 Winter 


$I, 
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F/inter under Ice. I could not learn that there were any Ozters in this Late, 
which otherwiſe muſt probably have taken the fame Courſe with the F; 


not that there were any remarkable extraneous Subſtances, any Vegetables, 


or unknown Fiſhes brought up by the Water, but thoſe which come up are 


of the ſame Kind with thoſe which deſcend. 


| 


The Bottom of the Lake is not even, nor near about the fame Depth; 


but ſometimes 2 Foot, and then ſuddenly 28 Yaras deep. And, becauſe the 


Fiſh haunt the deep Places more than the Shallows, they have given Names 
to the ſeven chiefeſt Cavities or Valleys in the Lake. x 


The Water is not always at the ſame Height, but ſomewhat differing ac- 


cording unto Rain, Snows, or Drought ; and they are ſenſible of its Height 
by the Tops of the Hills in it, and its ſpreading toward Zirchnitz, but it al- 


ters not very much *till it begins to go away. 


No River enters it, but only inconſiderable Rivalets on the South and Eaſt 
ſides; nor hath it any other Diſcharge known, but by the Holes. 

There are alſo divers Caverns and deep Places in the Country of Carniola, 
even where there is no Water. 


Between Sea-dorf and Nider-dorf the Ground ſometimes ſinks in ſeveral 


Places upon the ſudden retiring of the Lake ; and the aforeſaid Prince of 


Eckenberg was once ſo curious as to deſcend into one Hole, thro* which he 
paſſed under a Hill, and came out on the other ſide ; as I was informed by 
M. Andreas Wifer, the preſent Judge of Zirchnitz, and alſo by Johannes 
Wifer, who hath formerly held the ſame Place. 1 

The Country is high about the Lake, but the Lake is not high in reſpect 
of the Country near it, but lo-. | 

The Snow falls not till after the Lake is return d. 

This Lake probably may hold Dependance of, and Communication with 


fome ſubterraneous great Lake, or Magazine of Water, belonging to theſe 


hilly Regions; which, when full and running over, may vent itſelf with 
Force and Plenty into this Field; and, when ſcant of Water, abſorb and drink 
in the ſame again; the Water of the Lake returning but from whence it came, 
having no River running out of it whereby to be diſcharged. | _ 

I went alſo to a noted Stone, commonly calPd the Fiſhers-Stone, which hath 
ſomewhat of the Uſe of the Nileſcope-pillar at Grand Cairo. It is a large Stone 
upon one of the Hills, or elevated Parts of the Field; which, whenſoever it 


appears above Water, the Fiſhermen upon the Lake take notice of, and know | 


thereby that in a few Days the Vater will retire under Ground. For after 
the filling of the Lake in September the Water never decreaſeth ſo low again, 
as to let the Fi/her-ftone appear, till it begins to retire under Ground. 
(2.) This Lake was by the Antients called Lugea Palus, by the Moderns Lacus 
Lugeus, tho? at preſent its Latin Name be Lacus Cirknicen/is, in High-dutch 


Zirchniſerſee, and in our Carniolan Tongue Zirkniſco Feſero. Why it was fo calFd * 


of old is unknown, or very uncertain, but the Original of the preſent Name is 
more ſure, it being derived from the adjacent Town of Cirknjts, which took 


its Name from a Chapel of the Virgin Mary, that at firit ſtood alone, but 


now the Town is built round it. This Chapel was no great Edifice at mat 
| ge m_— . an 
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and therefore was called the little Chapel, which in the Language of the: 


Country is Zirkviza ; hence the Lake was named Zirkviſco Feſero, or the 


Ebapel-Lake, but now by Abuſe, v being changed into , Zirknſco. Feſero. 
It is diſtant from the Capital City of the Province Labac 6 German Miles, 
is a good German Mile long, or. better than 4000 Geometrical Paces, and is 
about half as much in Breadth. Its ordinary Depth is ro Cubits, its leaſt 5 or 
6, rarely 3, but its greateſt is. ĩ 6. Cubits. It is every where ſurrounded with: 


woody Mountains, which on the South and Weſt-ſide are very high, and 3 
Miles broad, running far in length into the Tyrkz/2 Country, and afford nothing 


but horrid ſtony Deſerts, overgrown with Trees. On the North and Eaſt 


ſide there is between the Mountains and the Lake a ſmall Territory; which, 


tho? narrow, is nevertheleſs pleaſant, and is inhabited by 1 Town, 3. Ca- 
ſtles, and 9 Villages, and adorned with 20 Churches; as may be ſeen in the 


Map, which was drawn by myſelf upon the Place with all poſſible Care. 


In the Mountain call'd Favornik, ſtanding near the Lake, there are two 


Holes, or exceeding deep Precipices, in which many thouſand wild Pigeons 


rooſt all the Winter; entring in Autumn, and coming out with the firſt of the 
Spring: What they live upon in theſe Caverns is unknown, but Itake it to be 


the nitrous Sand. In another Hole, call'd Slivenza, tis the Belief of the Coun- 


try People, that the Witebes hold their Aſſemblies, becauſe that ſeveral times 


Lights like Ignes fatui are obſerved there. On the Top of this Hill is a Hole 
of an unknown Depth, out of which there ofen breaths out noxious Hail; 
and for this Reaſon the Prieſt of Zirknitz eve 


Hole in Proceſſion, and uſes over it a certain Form of Exorcim. 
There run into this Lake continually 8 Rivulets. The two leaſt are call'd 


Belleberch and Treſenx; the third is the Fountain Oberch, out of which abun- 


dance of Water guſhes with great Force; the fourth, fifth, and ſixth, call'd 


Steberzixa, Linſinziza, and Seromſcbhixa, may for their Bigneſs deſerve the 
Name of Rivers; the ſeventh, Martinſehiza, breaks out at a Cleft in the 
Rock: The laſt, called Cirknizer-bach, is a pretty large River. 


Now. this Lake being every where. ſurrounded with. Mountains, and no 


where running over, Nature has given it two viſible Channels, or ſtony Ca- 


verns, call'd Yelka-karlouza and Mala-karlouza,.by which the Water runs un- 


Fig. 61. 


der the Mountain; and a third concealed ſubterraneous Paſſage, which without 


doubt communicates with the other two under Ground (as I ſhall hereafter 


prove.) Theſe, having run half a German Mile, come out at the other ſide of 
the Mountain, near the Chapel of St. Cantian, as L have faithfully drawn it, 
in a Deſert place, at a ſtony Cave A, and become the River called by the In- 
habitants Ze/ero, that is, the Lake. This River Jeſero, mark'd B, is reaſonably 
big, and, having run half a quarter of a Mile, enters a wide ſtony Cavern I, 
running ſlowly under the Hill for the Space of a good Muſquet-/hot ; then 
coming out again on the other ſide, after it has run thro? a ſmall Plat m m, 


it enters a third Cavern or Grotto C, wherein having paſſed 30 Paces, one may 
ſay Sifte Viator, ne plus ultra; for it runs no longer 82 before, but with 
1 


great Noiſe and Roaring falls down a very much incl Channel of Stone, 


ſo that neither I nor any durſt follow it farther. In June, 1678. I went 
. myfelf 
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myſelf in a ſmall Fiſher- boat under the Mountain through the Cave 7, and 


entred the Grotto C, till I came to the aforeſaid Falls, without any Danger 


or Trouble, the Paſſage being wide enough. 

It muſt be noted, that the Valley wherein this River Jeſero runs is exceed- 
ing ſteep, but the Plat of Ground mz mn is plain and ſtony, of an Oval Form, 
and is ſurrounded with (as it were) a very high Rampart K K K, ſo ſteep 
that it would be impoſſible for a Cat to climb out of it, unleſs at one Place, 
whereat a Man may make a ſhift to go up and down, tho? not without Pe- 


ril of his Life; the way being in ſome Places not above three or four Inches, 


and no where above 6 Inches wide. In the Year 1684 I went down here in 
Company with a French Gentleman; but the Water being up, and we want- 
ing a Boat, we could not go under the Hill, nar enter the Grotto C; ſo we 
returned, and with great Difficulty deſcended by a ſteep and narrow Paſſage 
at D, and came to a Cave bigger than any Church, thro' which the River 
Feſero runs. Here we found ſeveral Figures of Stone, the Workmanſhip of 
Nature, and ſtrange Holes and Caverns in the Earth; but, by reaſon the 
River was then up, we could go no farther. At other times, when the 
Water is down, one may go with lighted:Torches a great way under Ground; 


and it is ſaid there are here very odd. Figures formed by the petrified Water: 


Among the reſt one reſembling a Weaver at Work, of which the Country 

But to return to our Lake; I ſay, that about the Feaſt of St. Fnmes's 
Tide, and ſometimes not till Auguſt, the Water runs away, and it is dry: 
But it fills again, and moſt commonly in Ocrober or November, yet ſo as not 
to obſerve any certain time; for ſomerimes it has been dry twice or thrice: 


in a Year; as in the Year 1685 it was dry in January. Again, the Water 


began to draw off on the 15th of. Auguſt, ft. N. and it was quite clear by the 
8th of September; and this preſent Year, 1687. it has been thrice empty, 
which makes the Fiſhing very poor and inconſiderable. Sometimes again, 
tho' but ſeldom, it has happened to be three or four Years together full of. 
Water, and then is the beſt of the Fiſhing.. But it never yet was obſerved: 
that this Lake was dry. for a whole Year together. 1 
The Right of Fiſhing in this Lake, upon certain Terms agreed on, does 
at this time belong to the Lordſhips or Caſtles following; 1. To Haaſperg. 
2. Steegberg. 3. Laas. 4. Schneeperg, 5. Aveſperg. 6. Sitticium ; Which is a 


Monaſtery. of Ciſtertian Monks. 


There are 3 Iſlands in this Lake, viz. Mala-goriza and Velka -g0riza, which 


are uninhabited : The third is a very pretty Iſland called Vorneꝶ, that is rea- 


ſonably big, having upon it a Village of four Houſes, called Oflock; above 
this Town upon a little Eminence ſtands a Church, which is no {mall Orna- 
ment. Thoſe that live on it have Fields, Meadows, Paſtures, Wood, Gar- 
dens, and Orchards, and all things neceſſary for Life. 

There is alſo a very fine Peninſula all covered with Wood, called Dorvaſek. 
When the Lake is up, and one comes in a Boat between the Iſland Vorne and 
this Peninſula, the farther Part of the Lake, ly ing under the Mountain, very 
well reſembles a curious Port for Shipping. At the farther End, * the 

| atcr 
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Water draws off, there appear Rows of Stakes, a Sign that there hath been 
formerly a Bridge, and therefore it is at this Day called the Old Bridge. 

In this Lake there are many Pits in the Shape of Baſons or Caldrons, 
which are not all of the ſame Depth or Breadth ; the Breadth of them being 
from 20 to 60 Cubits more or leſs, and the Depth from 8 to 20 Cubits. In 
the Bottom of the Pits are ſeveral Holes, - at which the Water and Fiſhes 

enter, when the Lake ebbs away. OT 

The principal Pits, in which they fiſh, are 18, ſituated and named as is 

© 4. _. repreſented in the Map. They are called Malyober:b, Velkjoberch, Kamine, 
Fig. bo. Suetuskajamma, Vodonos, Louretſchka, Kraloudour, Reſcheto, Ribeskajamma, 
 Rethye, Sittarza, Lipanza, Gebno, Koteu, Ainz, Zeſlenza, Pounigk, and Leviſbe. 
Beſides theſe there are ſeveral other leſs Pits of no Note, becauſe there is | 
no ſuch fiſhing in them as in thoſe but now mentioned. ae: | > 
In the Months of June, July, and Auguſt, when this Lake begins to draw 
off, it grows quite dry in 25 Days, if no great Rains intervene. And the 
aforeſaid 18 Pits are all emptied, the one after the other, in a certain and 
never failing Order of Time. 5 
When the Lake begins to ſink, which appears by a certain Stone that 
they obſerve, the Inhabitants of the Town called Oberdorff, or Seedorf, give 
notice thereof to all the neighbouring Fiſhermen, that are appointed by 
the ſeveral Lords having Right in this Fiſhing. The People of this Town 
have Orders not only to watch the falling away of the Water, but like- 
wiſe to take care that no body preſume to fiſh in the Lake when it is full of 
Water ; that being forbidden : So that theſe are, as 1t were, the Keepers of 
C 2 
1. The firſt Pit, called Malijoberch, is not properly a Pit like a Caldron, 
but only a Depreſſion of the Bottom without any Holes in it: But there 
grows much Graſs and Weeds, and many Fiſh are catch'd therein. Three 
Days after the Water begins to ebb, this Pit is emptied : Then the Pariſh 
Clerk of Seedorf gives notice thereof by tolling a Bell, and all the Inhabit- 
ants of the Town, Old and Young, Men and Women, lay aſide all other 
Buſineſs and go to fiſhing, ſtark naked as ever they were born, without 
any regard to Modeſty or Shame. „„ | N 
The Fiſn they catch they divide in halves; one Part they give to the Prince 
df Eckenberg, as the Lord of the Manour, the other half is their own. : 
2. The Pit Velkjoberch is empty the third Day after Malijoberch; the Man- 
ner and Right of fiſhing as in that. 8 
3. Four Hours after this the Pit Kamine begins to empty; here they ge- 
nerally fiſh with a Trawle, as in ſeveral other Pits of leſs Note, having 

farit purchaſed leave of the aforeſaid Lord of the Manoar. Here, as like- 
wiſe in the Pit ; 

4. SueiusRajamma (which ſinks 1 Hour after Kamine) is much Fiſh caught, 
and abundance of large Crabs ; but they are lean, and of no good Taſte. 

5. The fifth Pit Vodonos dries 5 Days after Kamine. In this and the other 
Pits which follow they fiſh with a long Net or Sayne. Herein they can have 
no more than five or ſix Hawls, by reaſon of the grear at: 
| : | the 
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the Water runs away at the Holes in the Bottom (which is ſuch that᷑ a 
Horſe can hardly keep pace with it) and carries away the Fiſh with great 
Violence under the Earth. Sometimes, when Fiſhermen are not nimble, 
they can ſcarce get two Hawls before the Water be gone: To prevent 
which they have a Mark near this Pit, viz. the Stone Ribeskekamen, that is, 
the Fiſher's Stone; which, as ſoon as it begins to appear upon the Receſs of 
the Water, gives notice that it's time to begin the Fiſhing. 

6. The Pit Loure!/chka is evacuated a Day and a half after Vodonos; the 
Fiſhing 1s after the ſame Manner, and the ſame Caution neceſſary, becauſe 
of the ſudden Receſs of the Water. | | 
7. The Water leaves the Pit Kraloudour 12 Hours after Louret/chka ; and 


3 Days after that 


8. The Pit Reſcheto. In this latter, in the Year 1685, after the Lake had 


been ſome Years without being dry, there were taken at the firſt Hawl 21 


Carts of Fiſh, at the ſecond 17, and at the third 9; as I have been credibly 


informed by thoſe that were preſent. 


9. The Pit Ribeskajamma falls dry at the ſame time with Reſcheto, which 
is that next to it. In this Pit they fiſh under Ground, which is a Curioſity 
not unpleaſant, and differing from all the reſt. For there is in the Bottom 
a great Hole in the Stone, by which Men may eaſily go down with lighted 
Torches, as into a deep Ciſtern ; and there is under a large Cavern like a Vault, 
the Bottom or Pavement whereof is as it were a Sieve full of little Holes, 
whereby the Water runs away, leaving the Fiſb dry, where they are caught. 

10. The Pit Rethje is empty two Hours after Ribeskajamma, and is of no 
great Conſequence for Fiſh. An Hour after this, the Pit 

11. Siſtar za; and in five or ſix Hours more 

12. Lipanza falls dry. By 

13. The third Day after Reſcheto the Pit Gebno is evacuated ; in this they 
rarely fiſh with Nets, bur let fall dry ; and the Holes in the Bottom being 
ſo ſmall; that they exceed not the ſize of a Man's Arm, all the great Filh 
are left behind in the Pit. WE TE | 

14. Two Days after Gebno the Pit Koteu becomes dry: In this they ſome- 


times take the Fiſh as in the former ; but the Holes being greater let bigger 
| Fiſhes paſs. 


15. The Pit Ainz empties four or five Hours after Koteu : In this they 
feldom (unleſs they cannot help it) let the Water run away without uſing 
their Nets, as in Gebno; becauſe of one great Hole in the Bottom, whereby 


many great Fiſhes may eſcape. 


16. The Pit Zeſlenza ſinks three Hours after Ainz: in this they always 
#/6 with Nets; as in T3 ARE Lo CR TOTS | 
17. Pounigk, which is emptied the next Day after Roleu. 
18. The laſt Pit called Leviſche is evacuated the third Day after Pounigł, 
that is, the 25th Day from the beginning of the Receſs of the Water of the 


Lake; ſo that in 25 Days the fiſhing of this Lake is over. In this lit Pit. 


about 17 Years ſince, I am certainly informed, that there fell a Flaſh of Light: 
ning about the time of Fiſhing, which ſtunned a great Multitude of 155. 
| : | Hes, 


H iſbes, ſo as that they filled 28 Carts with them: (By a Cart is meant a4 
| much as one Horſe can draw.) Theſe Fiſh are not properly Thunder-ſtruck, 
C 3 but only ſtunned with the Violence and ſulphurous Vapour of the Light- 
| 2 ning, which makes them riſe and ſwim as dead upon the Top of the Water; 
but, if they be taken up and put in freſh Water, they ſoon recover, other- 
| wiſe they die. This is no uncommon Aceident in this Lake. 

The Fiſhing being thus ended, a Sign is given by tolling the Bell in the 

Chapel of St. John Baptiſt, near the Town of Cirtnitx: Upon which all the 
1 5 Inhabitants of the neighbouring Villages, and of Cirkniz, without regard 
4 = either to Age or Sex, go for the moſt part ſtark naked into the Lake, and 
| look for Fiſh among the Weeds and Sedge, and in the ſmaller Pits: And 
| many creep into the ſubterraneous Caverns and Paſſages, and find ſtore of 
| large Eiſhes there; they having full Liberty to ſearch all over the Lake, 
| eexcepting in the Pits Pianze, Narte, and YVelkjoberch. This barbarous and 
| immodeſt Cuſtom of going naked has been often attempted to be reclaimed 
by the Cartbuſian Monks, but all in vain 3 for ſo prevalent is a Habit of 
vicious Practices over good Precepts, that they have not yet been able to 

perſuade them ſo much as to cover their Secrets. 3 

There are beſides theſe ſome other Pits in the Lake, as Skednuenza, Mala 

and Yelka-bobnarza, in which they fiſh likewiſe ; as alſo in Mala-karlouza and 

Velka- karlouxa: In both theſe they go far under Ground with lighted Torches, 

and find Fiſh:; but theſe Pits are of no great Value. In Yelka-bobnarza one 

may go in at great Holes, and deſcend many Fathoms under Ground. Theſe 
two Names Yelka and Mala-bobnarza ſignify in the Carniolan Tongue the 

Greater and Leſſer Drummer: Nor is it without Reaſon that theſe Pits are 
ſo called; for, when it thunders and lightens, there is heard in theſe two Pits, 
as it were, the Sound of many Drums beating, which Anno 1685 I heard with 
my own Ears; itthund' ring three times ſucceſſively, and the Sound of Drums 

anſwering accordingly. EN =, | 

The two Pits Narte and Pianze are never emptied, but always remain 
fenny, when the reſt of the Lake is quite dry. It is believed that in theſe 

Pits the Fiſb lay their Spawn, and therefore it is prohibited to fiſh in them. 

In them is an incredible Number of Horſe-leeches, which, according to the 

vulgar Opinion, underſtand certain Words ; for that, upon repeating them, 

they will come in great Parties. towards him that repeats them ; whereas, if 
he be ſilent, very few of them will touch him. Theſe Hor/e-leeches often 
ſtick upon the People in the fiſhing time (ſome. of them being diſperſed all 
over the Lake; ) and the Method they take to get them off is to get ſome 
other Perſon to piſs upon the Leech, which makes it let go its hold; and this, 
without any reſpect to Modeſty, is practiſed as well upon the Vomen as Men. 

There are in the Mountain nigh the-Lake, but ſomething higher than it, 
two great and terrible ſtony Caves, the one called Urainajamma, the other 

Sekadulze; which, tho? far diſtant one from the other, have yet the ſame effect, 

viz, When it thunders and lightens, theſe two Caves do emit Water with a 

wonderful and incredible Force, and with it ſometimes a great Quantity of 

Ducks, with ſome Fiſh ; which I myſelf obſerved in October, 1685, not with- 
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_ont great Danger of my Life. I took my Horſe and rid croſs the Lake as far 


as the Iſland Yorneck, in Company with two old experienc'd Fiſhermen; when 
ſuddenly" the Cavern in the Mountain Silvenza began to breath forth miſty 
Vapours, forming a Cloud. Upon which my Fiſhermen adviſed me to make 
haſte, for without doubt thoſe Clouds would produce a Tempeſt. They had 
ſcarce ſaid ſo, when it began to lighten and thunder dreadfully ; and I had 
Difficulty to perſuade them to accompany me as far as the Pit Velkabobnarza, 
being defirous to examine what is ſaid of it; that, when it thunders, the Sound 
of many Drummers 1s heard in it. This I found 3 times to ſucceed as report- 
ted; and then, with all the Speed we could, we haſted to the Iſland Yelka- 
g0r12a, not being able to go farther, becauſe the Water was in many Places 
grown out of our Depth, where two Hours before we had paſſed dry. Here 
we got one of the little Fi/her-Boats, which, when the Lake is dry, lie diſperſed 
here and there on the Bottom; and having got off my Horſe, we began our 


Voyage, but had the ill Luck to overſet our Boat, and fo were oblig'd to 


ſwim for it, and with much to do arriv'd ſafe on the other Shore. Then we 
could ſee from the other Side, that the Water guſhed with great Inpelus out 
of the Cave Sekadulze, being caſt 3 or 4 Fathom, as if it were forced by a 
Fire-Engine, and ſeveral blind Ducks were thrown out by the Vater. It is not 
to be wondered that the Lake fills ſo faſt ; for, conſidering the Violence where- 
with the Water ruſhes, it is as much as a great River; this Cave Sckadulze 
being a Fathom wide, and higher than a Man. It is look'd upon as a dan- 
gerous Thing to enter into this Cave, becauſe the Water comes ſo all on a 


| ſudden, that if it ſhould chance to come it is impoſſible to eſcape it. 


When it rains moderately, the Water ſpouts with great Violence two or 
three Fathoms perpendicularly, out of the Pits Roten and Zeſlenza. It comes 


likewiſe forcibly out of the Spring Treſenz, as likewiſe out of Yelkioberch ; 


bringing with it, at this latter, abundance of Fiſ, and ſome Ducks. But when 

it rains very hard and long together, eſpecially with Thunder, then the Wa- 
ter breaks out with very great Force, not only from the aforeſaid Piss, 

Holes, and Caves, but likewiſe at ſeveral thouſand other little Holes, which 

are all over the Bottom of the Lake, and which, when the Lake is dry, drink 
up the Waters of the 8 Rivulets that run into it, ſpirting ſeveral Fathoms 
high, from ſome perpendicularly, from others obliquely, ſo that there is not 
a pleaſanter Sight than this. And out of the Pits Vodonos, Reſcheto, and ſome 
others, having got Holes at the Bo/tom, there comes with the Water a great 
Quantity of T. In caſe of great Rains, the 8 Rivulets are likewiſe much 
increaſed ; ſo that, all things concurring, this Lake in 24 Hours Time will, 


from quite dry, be full of Water, and ſometimes in 18 Hours; tho? at other 
times it has been known to be 3 Weeks in filling. But it is a conſtant 


Obſervation, that Thunder and Lightning help much to fill it ſpeedily. 

This Lake, being thus by turns wet and dry, ſerves the Inhabitants for 
many Purpoſes. - For 1ſt, while it is full of Water, it draws to it ſeveral 
Sorts of Wild-Geeſe, and Ducks, and other Water-Fow!; as Herons, Swans, 


and the like; which may be ſhot, and are very good Meat. 
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Next, as ſoon as the Lake is emptied, they pluck up the Ry/hes and Weeds, 
which make excellent Litter for Cattle. 3. Twenty Days after it is fully 
dry they do cut a great Quantity of Hay upon it. 4. After the Hay is in, 
they plow it and ſow Millet, which ſometimes, by the too ſudden coming of 
the Water, is defiroy'd 3 but it generally comes to Maturity. 5. While the 
Millet is on the Ground, they catch a great Number of 2yails. 6. The 
Millet being in, there is good Paſture for Cattle. 7. When the Lake is dry, 
there is great Variety of yung + there coming out of the neighbouring 

Maoods, and Mountains, Plenty o Hares, Foxes, Deer, Swine, Bears, Sc. ſo 
ſoon as the Water is gone. 8. When it is full one may fiſh in it. 9. In 
i inter-time it will be ſo firmly frozen as to bear all Sorts of Carriages, and 


is a great Convenience to the People to fetch their Wood and other Neceſſa- | N 
ries. Laſtl Pl At the time when the Water goes away it yields great abund- Wi 
ance of Fiſh, as hath been already ſaid. And that which is moſt wonderful 


18, that all this comes to pals 1 in the ſame Place, and the ſame Year, provided 
the Lake be early dry, and it fill not too ſoon: But it is to be noted, that ; 
the Hay does not grow, nor is the Millet ſoon all over the Lake, but only * 
in the more fertile Places. 
There are only theſe Sorts of Fiſh taken in this Lake, which are very well 
taſted. They are the Muſtela fluviatilis, or Eel-pout, ſome of them weigh- 
ing two or three Pounds. 2. Tencb, ſome of them weighing ſix or ſeven Pounds, 
And zdly, Pikes in very great Plenty, of 10, 20, 3o, and ſome of 40 Pound 
woke; in the Bellies of theſe it is common to find whole Ducks. Crabs 
are found no where but in the Pits Kamine, and Suciukajamms : They 
are large, but il] taſted. 
The Cauſe or rather Modus of all theſe wonderful Phenomena in the Lake 
of Zircknitz 1s, according to my Opinion and Speculations, as followeth : 
There is under the Bottom of the Lake another ſubterraneous one, with which 
it communicates by the ſeveral Holes deſcribed. There are alſo one or more 
Lakes under the Mountain Favornick, but whoſe Surface is higher than that 
of the Lake of Zircknitz, This upper Lake 1s poſſibly fed by 1 ſome of thoſe 
many Rivers which in this Country bury themſelves under Ground, and has 
a Paſſage fufficient to carry the Waters they ordinarily bring into it: But 
when it rains, eſpecially in Thunder-Showers, which are the moſt haſty, the 
Water is precipitated with great Violence down the ſteep Valleys, in which 
are the Channels of theſe Rivulets; fo that the Water in this Lake, being in- 
creaſed by the ſudden coming of the Rains faſter than it can empty, ſwells 
preſently, and finding ſeveral Holes or Caverns in the Mountain higher than I 
its ordinary Surface, it runs over by them both into the ſubterraneous Lake, P 
under that of Zircknitz, into which the Water comes up by the ſeveral Holes 
or Pits in the Bottom thereof, as likewiſe by viſible Paſſages above Ground, : 
ſuch as Urainajamma, Secadulze, and Treſenz. 57 
That ſome of theſe Paſſages bring Fiſh, ſome Ducks and Fiſh, others only 
Water, ſeems to depend on the Poſition of the inward Mouths of theſe /ub- 
terraneous Channels, tor, if they be ſo conſtituted as to draw off the Water 
from the Surface of the upper Lake on which the Ducks ſwim, they muſt needs 


be 
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be drawn away by the Stream into theſe Caverns, and come out with the 
Water : But if ſo that the Channels open into the upper Lake under the Sur- 


face of the Waler, and from thence aſcend obliquely for ſome Space before 


they come to deſcend, then the Water they carry 1s drawn from below the 
Surface, and conſequently can bring with it no Ducks, but only Fiſh. Thoſe 
Pits, which yield only Water, may well be ſuppoſed to be fed by Paſſages 
too narrow to let the Fiſh paſs, tho* their Multitude may make the Quan- 
tity of Water they emit to be very conſiderable. 

The Manner of the falling away of the Water, or emptying of the Lake, I 
thus explain. After a long Drought, or Want of Rain, all the Springs that 
feed the upper Lake under Zavornik are much diminiſhed ; ſo that, wanting 
freſh Supplies, it ceaſes to run over by the ſeveral Channels but now men- 


tioned: Hence the Lake of Zircknitz, and that under it, are fed only by the 


8 Rivulets that always fall into them; and then the Water draws off faſter 
than it comes in, both by the Channels of Mala and Yelka-karlouza, as alſo 


by a concealed ſubterraneous Paſſage out of the under Lake, which latter 


alone is able to tranſmit more Water than the ſaid 8 Rivulets afford. Con- 
ſequently the Lake muſt ſink, and that in a certain Proportion of Time, 
depending on the Quantity of Water to be evacuated, compared with the 
Exceſs of that that runs out, above that that enters at the ſame time. 1. 
Thoſe Pils that are higher are ſooneſt dry, the lower lateſt, and ſo come to 
be emptied in the Order above deſcribed; and, when the Lake is all dry, 
then the ſaid Rivulets ſoak by ſeveral little Holes in the Boltom into the 
under Lake, and all their Water is carried away by the aforeſaid /ubterra- 


That there is ſuch a Paſage is very evident, and that it communicates 
under Ground with the Channels of Mala and Yelka-karlouza$Eoming out 


With them, as hath been already ſaid, near St. Cantian at a Rocky Cave, and 


making the River Jeſero: For when the Lake of Z:irkmn!z is very full, and 
runs out of both Velka and Mala-Karlouza, the River Feſero at St. Cantian 
overflows, and runs with great Violence; when it only runs out at Mala- 
karleuza (which is ſomewhat lower than the other) then the Water of Fe— 


ſero is much leſs rapid; but, when the Lake is ſo fallen that it runs out at 


neither of the two, the River Jeſero is ſtill leſs, but runs with a conſiderable 


Stream, *rill 2 Days after the Lake as been dry; after which the ſaid Ri- 


ver becomes little, voiding no more Water than the Lake receives from the 
8 Rivers that run into it: By which it is clearly proved, that this /ubter- 
ranecwus Paſſage does meet with the Channels of Yelka and Mata-karlouza, 
and needs no farther Illuſtration. 
Hence it appears, why this Lake ſometimes is twice or thrice dry in u 
Year, at other times continues full for three or four Years together, but was 
never known to be dry for a whole Year's time; for it falls dry at any time, 
when there falls but little Rain in a long Space of time; and in rainy Years 


it continues always full; but it never happens in this Country that there 


15 a Drought for a whole Year together. 


i S 2 5 7 'The 


Fig. 


29 


( 316) 
The Ducks J have ſo often mention'd, and which are caſt out with the 
Water, are generated in the Lake under the Mountain Favornik ; when the 


firſt come out they ſwim well, but are ſtark blind, and have no Feathers 
on them, or but few, and therefore are eaſily caught; but in 14 Days time 


they get Feathers, and recover their Sight yet ſooner, and afterwards 


fly away in Flocks. They are black, only white on the Forehead, their 
Bodies not big, reſembling ordinary Wild-Ducks, and are of a good Taſte, 
but too fat, having near as. much Fat as Lean. 


I kill'd ſome of them as ſoon as they had been caſt out at Sekadulze; and, 
opening their Bodies, I found in them much Sand, and in ſome few ſmall 


Fiſhes, in others green. Stuff hke Graſs or Herbs, which was the more 
ſtrange, becauſe I never found any green Thing growing in any of our /#b- 
terraneous Grottoes or Lakes in Carniola ; I tried allo to procure ſome of the 
Fiſh at the time of their being caſt out, to open them, and ſee what they 


live upon ; but, notwithſtanding all my Endeavour, I could not-get any of 


them to ſatisfy my. Curioſity withal. . 


Almoſt every Year, ata Hole m the Mountain called Storſeg, about halfa 


German Mile from the Lake of Zircknitz, near the Town of Laas, whenever 
there happen great Floods of. Rain, this ſort of Ducks 1s caſt out in great 
Abundance, , by the Water guſhing out with much Force. I conceive that 


this Cavern Storſeg is another Paſſage out of the ſame Lake under Favornik, 
that overflows and fills up our Lake of Zircknitz ; but, this being ſomewhat 


higher, it never runs out, unleſs the ſaid Lake be more than ordinary ſwel- 


led by the Violence of the Rains. The caſting out of great Numbers of 


Ducks here is ſo common, that it is look*d upon as no Rarity. 

It may ſegm ſtrange and hard to believe, that there ſhould be ſuch /ub- 
terraneous V and Channels as we may ſuppoſe ; but, beſides that without 
them it would be impoſſible to account for all theſe ſeveral Effects, which 


are moſt true, and which I my ſelf have obſerved, there is a moſt notable 


Inſtance of the like Things found in the ſubterraneous Cavern called the 
Grotto Podpelſchio. 


This Gro:t9 is in Carniola, in the Pariſh of Cuetenfeld, diſtant ar German 


Miles from the City Labac; a is a Hole or Entrance into the rocky Moun- 
tain; h is a great Cavern in the Mountain, capable to hold above a hun- 
dred Horſemen; i & is a Channel big enough for a Man to paſs by as far 
as the Lake o, out of which Lake the Inhabitants hereabouts draw all their 
Water, having none nearer, and fetch it with lighted Torches. Into this 
Lake 0 the Water runs with a great Stream by the Channel l, and out of 


this Lake it falls down a Precipice into a great Cavern, with 6 much Noiſe, 


that the Diſcharge of a Piſtol would not be heard here. There is likewiſe 


another Channel n, which tends upwards obliquely, and leads to the great 


Lake u, whoſe Length and Breadth are hitherto undiſcovered ; I look*d 
about it with many Lights, and could ſee nothing but Water; and, throwin 
Stones ſeveral Ways as far as I could, I heard them all fall in che Water: 
And I found the Depth of it near the Bank to be ten ann and doubt 
not but it is much deeper in the Middle. 
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The Country People told me, 8 this Channel / affords always an equal 
Quantity of Water, or elſe is quite dry; and that ſometimes it will ceaſe 
to run in a Moment, and continue dry for ſome Weeks; and then on a 
ſudden it will run again with great Force, ſo as the Noiſe thereof frequent- 
ly frights the People as they come for Water. 
Out of the Cave Y there is another Channel c, which is divided into three 


others def. This Channel F tends obliquely downwards, *till it comes to 


a running Water in g, from whence one may go on to h, where, looking 
thro' a little Hole, one may ſee another little Lake. 

All the Channels I have mentioned are formed in a very hard Rock, and 
are ſmooth or poliſhed, as if cut by Men's Hands. Theſe may be ſeen by 
any one that will go with lighted Torches ; and there are many. ſuch, in 
which I have not been. 

If any one would carry a Boat to the Lake u, and would row upon it, 1 
doubt not but he might find ſeveral curious Things. I believe this /ubter- 
raneons Lake to be a German Mile long: For from this Grotto Podpetſchio, at 


a Mile's Diſtance, there is a Village called Kompale, whole Inhabitants have 
no other Water than what they fetch out of a Hole in the Rock, going 


with lighted Torches, by a large Channel, to a great Lake under Ground: 

I meaſured with good Geometrical laruments, ſuch as Miners - uſe, the 
Level of theſe two Lakes of Podpet/chio and Kompale, and found them to be 
in one Horizon; and this I did twice, both when the Channel ! at Pod- 
zetſchio run, and when it did not.run. When it began to run, I found, that 
the Lake 7 was two Cubits higher than it had been before; when it ceaſed 
to run, I came again on purpoſe to obſerve it, and found that then alſo the 


other Lake at Kompale was in the ſame Level; from whence it is moſt cer- 


tain, that theſe. two are only one continued ſubterranean Lake. 
XX. The Lake of Geneva, which is one of the moſt pleaſant Places of the 7h La of 


World, lies like a Croiſſant of Water, one Extremity whereof is 18 Leagues 


diſtant from the other, and the Banks of which are gently rais'd to ſome "36-p-5043- | 


Heights, then to Collines, at length to ſtupendious Mountains; which yet 
are not ſo linked to one another, but that they leave betwixt them Inter- 
{tices of 15 or 20 Leagues Proſpects, checkered by Meadows, Corn-Fields, 
Orchards, Vines, Foreſts of Fir-Trees, Snow lying on the Sides of the 


Rocks. All thoſe Objects, which at a Diſtance are confounded, and ſeem to 


make but one, have near hand their ſeveral Beauties. That Point, where 
Geneva ſtands, is ſomewhat longer and more extended than the other. This 
Croifſant, where *tis largeſt, which is from. Marys. to Thonen, is about 5 


good Leagues over. 


The Water of this Lake is very good to drink, and ſo limpid alſo, that 


even in the rolling of the Waves, which ſometimes go high enough, the Wa- 


ter is not troubled but along the Banks. And if one do attentively look 
down from the Caſtle of Chilon, or from any of the neighbouring Heights, 
into the Bottom of the Lake, he may ſee high Mountains under the Water. 
And the Water 1s ſo deep before Veuvay, that the ſounding Line at the End 
of 400 Fathoms ſeems, becauſe it will not ſtay, to touch upon ſomething 


4 
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n 'Tis held to be 500 Fathoms deep before. Reolez and tis affirm'd, 
that near this great Depth there may be "x5 a kind of Ke under Water. 

The Rhone enters at one of the Points of the Croiſſant into the Lake, and 
iſſues out at the other; but with this Difference, that whereas he comes in 
dirty and miry, he ever goes out ſo pure and clear, that under the Bridge of 
Geneva, where the Water 1s deep 25 Feet in Summer, you may well diſcern 
the ſmalle{ Stones at the Bottom. And the fame Water, which in this 
Place appears of a Sapphyrine-Blew in the Shade of the Houſes, appears 
altogether Green, nor is ſo tranſparent, when the Sun ſhines on it. 

Having heard the Sentiments of the Curious of Lauſanne and Geneva, and 
the Opinions of the moſt knowing Fiſhermen, that are there in great Num- 

ber, and eſpecially at Coupet, I believe with the latter; that although the 
Rhone entering into the Lake loſeth its Violence, yet doth he ſtill kee 
ſome ſenſible Motion in ſome Places, and every where obſervable; and 
that no FJyouts are taken any where in chis Lake but in this Current of the 
Rhone. 

The Water of this Lake commonly begins to encreaſe about the End of 
January, or the Beginning of February, and continues to do ſo unto the 20th 
of July, and often unto the very Month of Auguſt; and then it inſenſibly 
decreaſeth, ſo that the Water 1s leſs high in the Winter than Summer, by 12 
or 15 Feet. About this Increaſe of the Water there are different Opinions; 
tis true, they all believe in general, that the principal Cauſe of the Increaſe 
of the Water is the melting of the Snow, and of the Mountainous Ice, 
that is in the Winter formed of the Waters of the Springs, and Torrents, 
which the Froſt fixeth. This is ſo true, that, when there is much Snow in 
Winter, the Waters are very high the enſuing Summer: But when great 
Rains chance to fall in January, then the Snow, not yet being well harden'd, 
melteth on a ſudden altogether : And, when this Melting is not ſo violent, 
all the Snow, that will melt, melts at the End of May, or the Beginning of 
June; ſo that, there remaining but the Stock of Ice for entertaining the 
Increaſe of the Water unto the Month of Auguſt, ſome have thence. been 
induced to aſſign other Cauſes. 

At the Ifluing out of the Bars, that from Geneva on the ſide of the Lake, 
are ſeen in the Water two or threee huge Flints ſtanding out of the Water, 

the chief of which they call Niton: And the Tradition is, that it formerly 
was an Altar conſecrated to Neptune, there being alſo a Place cut out in the 
Middle, which they take to have been the Place for the Sacrifice. On this 
Flint 7 or 8 Perſons can ſit; and ſometimes, when the Waters are ver 
low, there are found about it Knives, and Needles, as thick as Bodkins 5 
Tweezers, and much longer; both of Braſs, well enough made, and eſteemed 
for to have ſerved for the Sacrifices. 
This Lake in ſerene and calm Weather appears ſometimes, and that 
even before Sun- riſing, as if it were made of diverſe Pieces differently co- 

loured; part of it being browner than the reſt; which ſeems to be cauſed 
by a Breath of Wind paſſing thorow the Water, coming either from the 
Bottom of the Lake, or from above; though others think this gentle Agi- 
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(419 5 1 
tation to proceed from ſome Springs that are at the Bottom, making the 
Water ſhiver above. But that Part of the Water, that is not moved, ap- 
ears as even and ſmooth as a Looking-Glaſs, or like Water traced by a Ship. 
And, as for the Colours, they are, in my Opinion, an Effech of the neigh- 
bouring Mountains ; the different Images of which, being confounded in 
the Water, make an Appearance of very pale Colours. 
Alfter that the Rhone is entered into the Lake, he retakes not his impe- 
tuous Courſe before a Quarter of a Mile's Diſtance from its coming forth 
again, that 13, above Geneva. And the nearer he comes to that Town, the 
more his Bed becomes narrow, and conſequently his Courſe more rapid. Yet 


this Rapidneſs hath been in our times once ſurmounted by Wind, and once 
by Water. T 

Clock, ſo furious a Wind, that not only it uncovered the Houſe, but alſo 
laid dry the Bed of the Rhone above the Bridge; ſo that many, in the View 
of all the Town, croſſed quite over it (to the little Iſland) dry on Foot, and one 
of the Sons of M. D' Aubigny took up ſome Medals, which he found in his 
way. This Paſſage was free during an Hour's time, at the End of which 
the River retook its Courſe, At that Seaſon the Water being very low, 
and a Welt Wind to arrive at Geneva, being preſſed * the high Moun- 
tains, that bring it upon the Town as by the Noſe of a Pair of Bellows, it 


came to paſs, that the Wind did violently bear upon the Water near the 


Bars, keeping ſuſpended the Water that was beyond, and thoſe Waters that 
were beneath running away downwards by a Declivity, and under the Shel- 


ter of the Houſes. Whilſt I was ſcrupling at this Relation, they brought 


me Gallaſius his Commentary upon Exodus, Printed 1560; where 'tis re- 
corded, that the like Accident had fallen out at Geneva, at the time when 
that Miniſter lived there; a South-Weſt Wind having made the Rhone to 


recoil into the Lake, and many People having thereupon paſled over dry 


tor an Hour's time. „ 

Concerning the other Accident; you may remember that the River Arve, 
which is a kind of Torrent, falls into the Rhone, about 1000 Paces beneath 
Geneva. In the Month of December, in the Year 1652. the ſaid Arve did fo 
extraordinarily ſwell, that not only it over-run its Banks with Impetuoſity, 


but alſo interrupted the Courſe of the Rhone, and forced it to re-enter into 


the Lake for the Space of 14 Hours. 


This Lake doth very much abound with Fiſh, which have, as it were, 
cantoniz'd themſelves, and divided the Lake amongſt them. The Trouts are 


not to be found there, but, as hath been already mentioned, in the Cur- 


rent of the Rhone; the Carps have taken up their Quarters towards Veuvay; 
the Pikes and Pearches have alſo their Habitations a-part: But ſome other 
Fiſh, that are but Paſſengers, not living conſtantly in the Lake, ſpread 
themſelves almoſt every where indifferently. The great Trouts paſs out of 
the Lake for 4 Months of the Summer, and are taken in Autumn when 
they are returning thither. The Fiſhing is farmed out at Geneva; and 
there are Conſervatories, where many of thele big Trouts are kept; 25 

which 


In the Winter of the Year 1645. there aroſe in the Morning, about 9 a 
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4 320 
which there are ſome that weigh Fifty Pounds. Sometimes they catch 


Pikes there of 80 Pounds Weight; and a Pound Weight at Geneva yo. 
know to be 18 Ounces. 


In the Mapths of July and Auguſt they fiſh for the Fry of Pearches, at 


a Time when they are no bigger than the ſmalleſt Taggs. Theſe are a ver / 
deliciousDiſh, there called Mille Cantons. 


The Lake A- 


vernus; By 


XXI. I have ſeen many Water-Fowl feeding upon and flying over the 


Dr. Tancred Lake Avernus, reported by many of our own, as well as foreign Writers, 


1 to kill Birds at a Diſtance. I obſerved ſeveral Land-Fowl alſo to fly over 


1038 that Lake, without the leaſt Diſturbance, from all Sides and Ends. But 


peradventure the poiſonous Steams (if there are any peculiar to that Lake) 
ſometimes vaniſh, and return again; or elſe may bealter'd by new Effiuviums 
intermingled with them. Cs 


The Lake of 
Mexico; B I . g . e 

* » C liar, that Part of its Water is ſweet, and the other Part ſalt; which makes 
Ne 130. p · 7] 2 


is diſſolved in its Courſe : Or, if it have no peculiar Source, it muſt be, that 
that, which makes Part of the Lake ſalt, is the Bottom of the Earth under 


the Water, being in that Place full of Salt; which is confirmed by Expe- 


rience, much Salt. being made of it every Day, of which that City drives a 
great Trade with remote Parts, even the Philippines themſelves, whither it 
is tranſported in conſiderable Quantities. 
ſweet, is ſtill and quiet; the ſalt Part is agitated and moved according as 
the Winds blow. The ſweet Water is very good and wholeſome, breeding 
Plenty of little Fiſhes ; that, which is moved, is bitter Salt, breeding no 
Fiſh at all. The fweet-Water is higher than the other and falls into it. 
The Water of the ſalt Part is 7 Leagues long, and as many Leagues broad, 
and hath above 22 Leagues in Compaſs; that of the ſeel-Water is near as 
big; and the whole Lake contains about 50 Leagues in Compaſs. 


Un Inland | 
Dar, Dantzick Weſtward, there is an Inland-Sea (made by the meeting of 3 Rivu- 


yielding i» Jets, ſome Springs from the adjoining Hillocks, and the deſcending Rain 


Halen, and Snow- Water) of about half a German-Mile long, and an eighth Part of 


Subſtance; 


B My. ſuch a Mile broad. The Soil of the Ground round about ſeems to be Sand 
3 71 mix'd with Clay. Its Shore generally ſandy, as is its Bottom alſo; its Depth, 
where deepeſt, four Fathoms; but for the moſt Part but one, or one 


Fathom and a half. 


Pearch, Roach, Eels, c. and famed for a ſmall Fiſh much eſteemed here, and 
not much unlike a Pearch, only not ſo party- coloured, and having a lar- 


ger Head proportionable to its Body, called the Cole-pearch. The Water is 


ſweet and wholeſome ; but only in the three Summer Months, une, Fuly, and 
. | | Auguſt, 


9 The Lake of Mexico hath this of extraordinary, and perhaps pecu- 


it believed to be derived from two Sources, whereof the one holds ſweet Wa- 
ter, the other comes from ſome Mineral and Saline Earth found in the Hills 
through which this Mater paſſeth, and is, impregnated with the Salt which 


That Part of the Lake, which is 


XXIII. Near a ſmall Village calPd Tuckum, 22 German Miles diſtant from 


*Tis ſtored with wholeſome and delicate Fiſh, as 


"os 

> PB + 
* . 
8 

; 7 


Fortnight. 


Fa} 
Auguſt, it becomes every Year, during the dry Weather, Green in the 


Middle with an hairy Efforeſcence ; which green Subſtance, being by ſome 
violent Wind forced aſhore, and with the Water drunk by any Cattle, Dog, 


or Poultry, cauſeth certain and ſudden Death; whereas at the fame Time, 


that a knowing and ingenious Perſon (who firſt acquainted me with it,) 
ſaw three Dogs killed with it, the Horſes that were ridden into the Wa- 


ter beyond the Place, where this green Subſtance floated, drunk without 
any hurt; and that alſo, during the ſame Seaſon, the Water in the Streams, 


that flow from it, are wholeſome. 


XXIV. 1. There is a little Lake in Straberrict on the Lord Lovel's Lands, 


which never freezes all over (even in the moſt vehement Froſts) before Fe- 
bruary ; but one Night's Froſt thereafter will freeze it all over, and two 
Nights then will make the Ice of a very conſiderable Thickneſs. I have 
heard of two other Lakes, one of which, is on Lands belonging to my ſelf, 
called Loch Monar, of a pretty Largeneſs, which ſteddily keeps the ſame 


Method. There is another little Lake in S:raglaſh at Glencanich on Lands 


belonging to one Chiſſolm; the Lake lies in a Bottom *twixt the Tops of a 
very high Hill, fo that the Bottom it ſelf is very high. This Lake never 
wants Ice on it in the Middle, even in the hotteſt Summer, though it 
thaws near the Edges : And this Ice is found on it, though the Sun, by 
the Reaſon of the Reflection from the Hills, in that Country is very hot; 
and Lakes lying as high in the Neighbourhood have no ſuch Phenomenon. 
*Tis obſervable alſo, that about the Borders of this Lake the Graſg 
keeps a continual Verdure, as if it were in a conſtant Spring, and feeds 


Some extra- 


ordinary 
Lakes is 


Scotland ; 
By Sir Geo. 
Mackenzy, 


u. 14, p · 30% 


and fattens Beaſts more in a Week than any other Graſs doth in = 


Our famous Lake Neſs never freezes ; but on the contrary in the vio- 


lenteſt Froſts, the greater Clouds of Steams do ariſe from it. And re- 


member, that at two ſeveral Times, I being at Inverneſs, walking in the 


Evenings along the Bridge over the River Neß, a Miſt of thoſe Steams 
coming from the Lake and falling down to us over the River (for there 


was no Miſt in any Place thereabout but on this Lake and River only) 


our Hair became all white, like the whiteneſs of a Hoar-Froſt, but it was 
ſoft and warm; and this was in the midſt of Summer and in warm Evenings, 
Doctor George Mackenzy (who lives at Inverneſs) told me, that he obferves 
Roſemary, though uncovered, to continue in the Gardens about that Lake's 
fide, notwithſtanding the laſt Winter's long and violent Froſts; whereas 


a a far leſs violent Winter ordinary kills all the Roſemary which is in Gardens 
that lie in warmer Places, and at the Sea-ſide : And though I live near it, 


and in a better Soil and warmer Situation, yet any Miner, more than ordi- 
nary cold, kills my Roſemary, though covered over with S!raw and Litter. 
This he attributes (and I think on good Ground) to the Warmth occaſio- 
ned by thoſe Steams that frequently ariſe from that Late. . 
In Glevely, at a Place called Acbigniglium, there is a little Rivulet, which ſa 


turns Holly into a greent/h Stone, that they ordinarily make Moulds of it for 


caſting of Balls for Fuzees, and Tinkers that work in Braſs make both their 
Vol. II. Os _ Moulds 
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Moulds and melting Pots of it, and J/omen their round Wharls for ſpin- 
ning. May it not be, that by the long Infuſion in Water, deſcending from 
Hills, which perhaps abound in Marle, capable to be reſolved into ſmall 
Particles by the conſtant waſhing of the Water; may it not be, I ſay, that 
_ . theſe little Particles do intrude into the cleanſed Pores of the Holly, and fo 

make up that ſoft Stone? And any thing ligneous remaining of the very 
hard Timber, being all incruſtated with this Marle, may .it not thereby be 
guarded from the Action of the Fire? Þ : p 

2. The Lake Neſs, according to Highland Tradition and Bards, has its 


r.254-p-230- Name from one Nyſus an Iriſh Hero, that fix'd a Colony in Stratharig, with 


. . —— — ÄP pp er AION - 


. Dornadillo his Wife. The Promontory, upon which he had his Reſidence, is 
to this Day call'd Doun Dearnill; and he being the firſt that ever offered to 
ſet out Boat er Barges upon this Lake, it is after him called Loch-Neſs. It 
is 24. Miles in Length, and in moſt Places two in Breadth. One George Scot, 
tried 500 Fathoms, and Capt. Orton a whole Barrel of Plum-line, but found 
no Bottom. The Banks of this Lake aſcend high and mountainous, with 
 Wiods. The Lake never freezes, which is imputed to the many great Springs 
and Fountains in it; the only Fiſh in it is Salmon. This Lake Neſs diſchar- 
ges it ſelf in a River of the ſame Name, fix Miles in Length, which runs 
ſlowly, yet never freezes, but ſtill ſmoaks with Froſt: And from this 
Smoak is ſpread a Fog over all the adjacent Country. 5 

On the ſide of Loch-Neſs ſtands the famous Caſtle of Urqhart upon a 
Rock; the great Ditch round it was for the moſt Part cut out of the Rock, 
and received the Water of the Lake. This Caſtle conſiſted of 7 great 

Towers, and ' tis ſaid was built by the Cuminees, but had its Overthrow by 

King Edward the firſt of England ; and nothing remains now but one Tower 
to the Eaſt. JUG: f LOSE SOT 
To the Weſtward of this Caſtle about 4 Miles, upon the ſide. of Loch- 

| Neſs, ſtands that great Mountain Meal fuor vouny, of a round, neat, high 

Shape 3 it will be two Miles of perpendicular Height. from the Lake. Up- 
on the very Top of this Hill there is a Lake of cold freſh Water, about 
30 Fathoms in Length and fix Broad, no Courſe or Stream running to it or 
from it. I plum'd with 100 Fathom of ſmall Line but could find no Bot- 
tom. It is always equally full, and never freezes _ 

About 23 Miles Weſt from the End of the River of Neß, there is a 
Foreſt called Afaruck, in which there is a Mountain call'd Glenin- tea; and 
on the North fide, under the Shade of a great ſloping Rock ſtands a Lake 
of freſh Water, call'd Lochan Wyn, or Green-Lake, 18 Foot in Diameter, 
about a Fathom deep. This Lake is always cover” d with Ice, Summer and 

Winter. x N | 
XXX. 1. It is generally agreed by all the Inhabitants thereabouts that 
Lough-Neagh has a pen Quality: But that no Wood will petrify in 


it except Holly. It is alſo aſſerted with ſome Probability, that the Earth 


2-13-0554, About the Lough has this petrify ing Quality: For I am certainly informed, 


that a Gentleman of the County about this Lough, a little before the Re- 
bellion; cut down ſome Timber for building, and amongſt others cut _ 
WT (1 = I a large 


E 


a large Holly Tree, but being diverted by the Rebellion from building, his 
Timber lay on the Ground in the Place where it was fell'd, upon the Banks 
of the Lougb, all the miſerable Time of the War, till at laſt the Kingdom 
being ſettled, the Gentleman went to look for his Timber, and found the 
other Timber overgrown with Moſs, and the Holly petrify'd, tho* the Wa- 
ter of the Lough had never reached it. | | 

And perhaps the Holly it felt, that grows upon the Banks of this Lough, 
may be more apt to be petrify'd, than the ſame Wood growing other 
where, and brought thither, and put into the Lough; for certainly if the 
Ground has this Quality, this is very likely to follow. | 

That what we call Lough Neagh Stone, was once Wood, is moſt probable 
on theſe Accounts. Firſt, It will not ſtir with Acids. 2. It will burn and 
flame, and the Smoak of it ſmells like the Smoak of Wood. 3. When 
burnt it betrays the very Grain of Wood with the other Veſſels belonging 
to Vegetables, 4. I have many of them of various Degrees of Petrification, 
ſome that have clearly loſt the Colour of Wood, and are become perfectly 
black, and very hard; others that are not ſo black nor hard; but one more 
eſpecially was ſent me about a Year ago, which is a Parallelopiped, of a- 
bout 4 Inches long, and an Inch thick; cut, I ſuppoſe, whilſt Wood, in that 
Shape purpoſely, whoſe outward Coat 1s very black, and ſmooth ; but this 
is merely ſuperficial, for being cleft longwiſe through the Middle, (which 
it ſuffered far more eaſily than that which is more throughly petrify'd) I 
there diſcovered the whole Body perfectly of the Colour and Grain of Holly, 
for I can ſcrape it with my Nail; but what was moſt ſurprizing in it was, 
the Diſcovery of the Ph, as plainly and as perfectly diſtin in Colour and 
Texture from the reſt (but it alſo was petrity*d) as it could poſſibly have 
been ſeen in the natural Woo. — 5 

I never have ſeen nor could hear of any Part of the Stone in the leaſt re- 
ſembling Iron. 1 4 88 
I have uſed ſome Endeavours to procure a Piece of this Lough Neagh 
Stone to which the Wood was yet faſtened, but I never could attain jt, tho” 
ſome aſſert they have ſeen Pieces two or three Foot long, with about eight 
or ten Inches of Stone, and the reſt Wood. Tho' I am apt to believe this 
may be ſtretching the Matter too far, for I conceive that that Humour thar 
petrifies one Part, when it begins to operate, inſinuates it ſelf ſoon through 
out the whole Body. 187 5 

Tis obſerved that this petrifying Quality is not equally diffuſed through- | 
out the whole Lougb (which is about 15 or 16 Miles long, and 8 or 9 Miles 
broad in all Places) but is moſt ſtrong about that Part where the Black Wa- 
ter (a River ſo called) empties it ſelf into this Lough, that is about the 
South Weſt Cornet; as likewiſe it is ſaid to be more ſtrange about the 
Edges of the Lough, than farther into the Water. 3 

I have found upon Trial, that this Stone is not Magnetical, for it will not 8. 160. p. l: 
ſtir 8 SPA: or Steel-filings, neither will it apply to the Magnet, in Powder 
or Calcined. — 


1 Jen 


2, Afr. Ed- 


n 
Upon farther Trial I find, that though it will not apply to the Magnet 
Crude, yet being Calcined it applies moſt briskly: The occaſion of my for- 
mer Error being, that I did not Calcine it long enough. 
2. No Experiment, or Obſervation yet made, (that I can hear of) can 
prove that this Lough has really the Quality of petrifying Wood ; or that 
the Yater does any way help or promote the Petrification. On the con- 
trary 2 neighbouring Gentleman of good Credit and Worth, about 19 Years 
ago, ſtuck two Holly Stakes (a Wood which all agree will ſooneſt petrify 
in this Lough) in two ſeveral Places of the. Lough, near that Place where 
the upper Band enters into it; and that Part of the Stake, which for fo 
long Time has been waſhed by the Water, remains there without any Al- 
teration, or the leaſt Advance towards Petrification. It is reported indeed 
that the Water has this Virtue, eſpecially about thoſe Places, where the 
Black Water diſcharges it ſelf into the Lake: But it ſeems evident from the 
very Nature of liquid Bodies, that any Virtue received in one Part muſt 
neceſſarily be diffuſed through the whole, at leaſt in ſome Degree; and 
therefore there is good Reaſon to believe, that the Water is wholly deſti- 
rut? of this petrifying Qualit. ; 85 
But that this Virtue is certainly, if not only, in the Ground or Soil, I 
judge for theſe Reaſons; that there are many Stones turned up daily, eſpeci- 
ally at their breaking up new Ground, which we cannot in any probability 
think were brought thither : They are often found at two Miles Diſtance 
from the Lovgh, ſeldom farther, in great Numbers, and very deep in the 
Ground; and a Gentleman (on whoſe Credit I received the Information) 
ſaw a Stump of a Tyre digged out ef the Ground at a fmall Diſtance from 
the Lough, which by handling of it he found to be petrify'd : He aſſured 
me the Roots and all were Stone, and altogether like ok Stones that 
are ordinarily found, and go by the Name of Loygh-Neagh-Stones. This 
Gentleman was of Opinion theſe were Lapides ſui generis, till this Obſer- 
vation convinced him. And that theſe Stones were once Wood, is, I think, 
very certain, for BE ſhew the plain Veſtigia of Wood; they likewiſe 
burn, cleave , Filings of this Stone thrown into the Fire emit a fragrant Smell; 
and they cut kindly with a Knife, though not ſo eaſily as other Wood. 
That not only Holly, but alſo other Mood has been petrify'd about this 
Lough, and in the Soil adjacent, T have ſufficient Grounds to conjecture on this 
Account; becauſe ſome Fiſhermen, being Tenants of a Gentleman from whom 
I had this Relation, told him, they had found buried in the Mud of this 
Lough great Trees, with all their Roots and Branches petrifyd ; and ſome of that 
Bigneſs, that they believed they could ſcarcely be drawn by a Team of Ox- 
en. They broke off ſeveral Branches as big as a Man's Leg, and many big- 
ger, but could not move the great Trunk. By this Bulk of it, I gueſs it to be 
Oak, no Trees in that Country, theſe excepted, growing to that prodigi- 
ous Bigneſs; at leaſt *tis certain that Holly never grows to that Bignefs. 
| Two Gentlemen of the North told me, that they themſelves had ſeen the 
fame Body partly Wood and partly Stone : But the only Reaſon for think- 
ing ſo, being the diverſity of Colours, which might well enough proceed 
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from ſeveral Degrees of Petrification, we may properly think them deceived; 
for they made no Experiments on that Part which they reputed Mood. 

The Bark is never found petrify'd, as I am informed by a diligent Inqui- 
rer, but often ſomething rotten about the Stone anſwerable to the Bark. 


XXVI. A Gentleman tells me, that he hath met with a Place in England, Porrificai. 
where, tho' there be no petrifying Spring, (for that I particularly asked) Wood Rob. Hie, 


is turned into Stone in the ſandy Earth it ſelf, after a better Manner than by u. 6. P. tor. 


any Water I have yet ſeen. I find it to be a very odd Subſtance, wonder- 
fully hard and fix*d. Here is a certain Stone, that is thought to be petrify'd 
Bone, being in Shape like a Bone, with the Marrow taken out; but with a 
fit Menſtruum, I found that I could eaſily diſſolve it, like other ſoft Stones. 
And poſſibly it may prove as fit as Oſteocolla, for the fame medicinal Uſes. 


XXVII. From the But of a growing Elm near Wadley (a Mile from Far- 2 My. Ph; 
ringten in Berks) one of the ſpreading Claws having been formerly cut off n. . P. 315. 
with an Axe, that Part of the But from whence the ſame was ſevered, be- 
ing about 15 Foot above Ground, and inward within the Trunk of the Tree, 
hath contracted a petrify'd Cruſt, about the thickneſs of a Shilling all over 
the woody Part within the Bare; the Marks of the Axe alſo remaining very 
conſpicuous, with this petrefy*d Cruſt upon it. 


XXVIIL We have ſome Waters in Scotland that petrify. Upon the Perifying 
North ſide of the Firth of Forth, ſome 8 Miles from the City, there is a Se. 


Cove cloſe upon the Sea, the Roof of which is covered with a Stalagmites a Si Rob.Siv- 


Foot deep, like the Fringe of a Bed; the upper Coat is of a Sea-colour, the 5. 341. 


Juice is as white as the Sal Prutellz ; the Water which droppeth from it, 
if it touch the Skin, maketh it ſmart. Near to this ſame Cove, is a Piece of 


an hollow Rock, which within, from the Top to the Bottom, is full of fo 


many Orders of Columns, refembling the Pipes of a Church Organ, and ſome 
of different Figures, I broke a ſmall one and found it ſomewhat hollow in 


the Middle. All the Ground in this Place is full of Lime: ſtone. 


XXIX. As J travell'd over Stanemore in Yorkſhire, I. obſerv'd the River The River 


Greatahr«n- 


Greatab, (a River about half as big as Charwel at Oxford) run under Ground i ende 


for about a Mile, ſo that we paſſed over it dry Foot. The Paſſage under Greats by 


Ground is but narrow; ſo that in Winter when. the Streams are high, it Todd,n.163. 
keeps the Channel above Ground. Fa p. 728. 


| XXX. At ſome Leagues Diſtance from Gottenburgh in Sweden, that River A Connie 


in Gotcen- 


ruſhes down from a prodigious high Precipice into a deep Pit with a terrible þuyh r5w 


Noiſe, and ſuch a- mighty Force, that the Maſts (which are floated down this . 
River to Gottenburgb) uſually turn topſy-turvy in their Fall, and do often fly 3.466. p. 6h. 
to pieces when daſhed againſt the Surface of the Water in the Pit. This oc- 
curs if the Maſt falls ſide ways upon the Water: But if they fall end ways, they 
dive ſo far under Water, that (according to my Information, they riſe not 

1 again 
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again for 4 Hour; others £ Hour; ſeveral 4 of an Hour; and ſome a whole 
Hour and upwards. The Lake or Pit into which they fall has been often 


ſounded with a Line of ſome hundred Fathoms long, but never could they 
find any Ground. | 


River Water XXXI. Tho? it be commonly reputed peculiar to the Thames Water alone, 


recovered 47. 


ts Hinking UPON ſtinking, to be recoverable or portable again; I can affirm upon my own 
2. gh. pf. Knowledge, that Water taken a-board at Neu- London in New-England, 
tho' in 8 Days time it ſtunk intolerably, yet when we came to Virginia, 

it recovered ſo perfectly, that I made no ſcruple to drink of it in Harbour, 
even when we had freſh Water newly brought from Shore; nor could I 


eaſily perceive it had any Relicts of its late Corruption. 


Inundations XXXII. 1. In the Beginning of July 1678, after ſome gentle rainy Days, 


4 U. g. which had not ſwelled the Waters of the Garonne more than uſual, one 
Col. n. i. p. 2. Night this River ſwelled all at once ſo mightily, that all the Bridges and 
| Mills above Tolouſe were carried away by it. In the Plains which were be- 

low this Town, the Inhabitants who had built in Places which by long Ex- 
perience they had found ſafe enough from any former Inundations, were 

by this ſurpriz'd, ſome were drowned, together with their Cattle, others 


had not ſaved themſelves but by climbing up Trees, and getting to the 


Tops of Houſes; and ſome others who were looking after their Cattle in 
the Field, warned by the Noiſe which this horrible and furious Torrent 
of Water (rowling towards them with a Swiftneſs like that of the Sea) in 

|  Bretaigne he means, made at a Diſtance could not eſcape without bein 
- overtaken, though they fled with much Precipitation: This nevertheleſs 
did not laſt many Hours with this Violence? C 
At the ſame time exactly, the two Rivers of Adour and Cave, which 
fall from the Pyrenæan Hills, as well as the Garonne, and ſome other little 
Rivers of Gaſcoygne, which have their Source in the Plain, as the Gimone, 
the Save, and the Rat, overflowed after the ſame Manner, and cauſed the 
ſame Devaſtations. But this Accident happen'd not at all to the Aude, the 
Ariege, or the Ariſe, which come from the Mountains of Foix, only that 


they had more of the ſame than thoſe of the Conſerunt, the Comminge, and 


the Bigorre. 24 
M. Martel, by the Order of M. Foucault, hath ſearched after the Cauſe 
of this Deluge, being aſſur'd that it muſt have had one very extraordinary. 
For all who had ſeen the Circumſtances agreed, that it had rain'd indeed, 
but that the Rain was neither ſo great, nor laſted ſo long, as to ſwell the 

Rivers to that Exceſs, or to melt the Snows off the Mountains. 

But the Nature of theſe Waters, and the Manner of their flowing from 
the Mountains, confirm'd him perfectly in his Sentiments. For, 1. The 
. Inhabitants of the Lower Pyrenæans obſerv'd, that the Water flowed with 
Violence from the Entrails of the Mountains, about which there were opened 
Teveral Channels, which forming ſo many furious Torrents, tore up the 
Trees, the Earth, and great Rocks, in ſuch narrow Places where they found 


not 
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, 
not a Paſſage large enough. The Water alſo which ſpouted from all the © 
Sides of the Mountain in innumerable Fets, which laſted all the Time of 
the greateſt overflowing, had the Taſte of the Minerals. 

2. In ſome of the Paſſages, the Waters were ſtinking, as when one ſtirs 
the Mud at the Bottom of the mineral Water, in ſuch Sort, that the Cattle 
refuſed to drink of it, which was more particularly taken notice of at Lom- 
bez, in the overflowing of the Save (which is one of the Rivers) where 
the Horſes were 8 Hours thirſty before they would endure to drink it. 

3. The Biſhop of Lombez having a deſire to cleanſe his Gardens, which 
the Save paſſing thorough by many Channels by this overflowing, had fill'd 
with Sand and Mud ; thoſe which entred them felt an Itching, like to that 
which one feels when one baths in Salt Vater, or waſhes one's ſelf with ſome 
ſtrong Lixivial. Thus [tching could not be produc'd by either Rain or Snow 
Water, but by ſome mineral Fuice, either Vitriolick or Aluminous, which 
the Waters had diſſolv'd in the Bowels of the Mountains, and had carried 

along with it in paſſing through thoſe numerous Crannies. 3 

For theſe Reaſons M. Martel believes the true Cauſe of this overflow- 
ing to be nothing elſe but /ubterraneous Waters. And to explain the Means 
of this [rruption, he ſuppoſes that there is in the Earth a great Number 
of Baſons, Cavities, or great Receptacles of a vaſt Extent full of Water, 

1 from which by diverſe Iſſues into lower Paſſages there gets and runs out Wa- 
"I ter enough to furniſh that which runs above the Earth, during the Seaſons 
that it rains little or nothing. \ : 

One cannot well doubt of the Truth of this Suppoſition, if he conſiders, . 

1. That in Mines as well as in Pits, the more one digs, the more abundance 
of Water is met with. 2. That there are Rivers that the Earth ſwallows, as 
that of Guadalquivir in Spain, and others that guſh out of it complete Rivers. 
3. That there are Gulphs in diverſe Parts of the Sea. 4. That there are 
Lakes without Bottoms, conſonant to what P. Kircher remarks in his Mundus 
ſubterraneous, which diminiſh not at all, and yet receive little or nothing of 


Y Water from above. Such as are in the ſame Pyrenean Mountains in the-Lake 
" of Berwale of Barboiau, and St. Pe. 5. And to conclude, That there are 
= found in Caves vaſt ſubterraneous Lakes; as amongſt others, that in a Cave 
= near Greneble, of which Francis the Firſt had the Curioſity to deſire to know 


the Extent, having cauſed a Boat to be made fofthis Purpoſe. Hence we 
muſt conclude, that the inner Parts of the Earth are like a Spunge dipped 
in Water, and ſoaked on every Side; or like our Body filPd with differing 
Veſſels which are the Canals, through which the Blood is communicated to 
the whole Bod x. EEE 5 
This being ſo, tis not at all difficult to underſtand how the Zarth thus con- 
ſtituted may ſuffer, in Proceſs of Time, great Changes within its Bowels, as 
well as on its Superficies, where the Parts of Mountains and vaſtly great Rocks 
| ſeparating and tumbling down, cruſh ſometimes whole Towns, as it hap- 
pen'd in the Year 1618, to the Town of Pleurs in the Yaltolen, by the Fall of 
a Rock which hung over that Town. This Matter is more eaſily to be done in 
the Bowels of the Earth, becauſe the Waters or /ubterraneons Rivers do ſoak. 


and 
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and by degrees undermine the Parts of the Zarth, which uphold the heavieſt 
Mountains; whence it muſt neceſſarily follow, that theſe fame Mountains 

muſt ſink down in Proportion to the Maſs they have loſt. And *tis certain 
that ſomewhat like this happen'd in theſe Mountains, for the People 
which inhabited thoſe Parts, have ſeen the Earth cleft in diverſe Places, and 
have obſerv'd alſo, that in ſome Places there have happen'd Founderings of the 
_Earth for a very conſiderable Extent, one Part of the Mountain being ſepara- 
ted, funk down, which appeared by the profound Clefts many Feet deep, but of 
little Breadth. So this Maſs of the Mountain in its ſettling all at once upon the 
Vater of the Gulphs or ſubterraneous Lakes, which are under the higheſt Py- 
renæan Mounts, in all the Extent they take up from Le Fox, even to Bern, 
do force the Water to guſh out altogether with great Violence to the ſame 
Quantity with the Bulk of that Part of the Mountain which is ſettled in the 
fubterraneous Lakes, which is the Cauſe of this prodigious overflowing. 
But that which will not ſuffer me to doubt at all but that there was ſome 
ſuch /ubterraneous tumbling down, is this, that 3 Months after this furi- 
ous Inundation, that is to ſay, about the end of September, there happen'd a 
ſecond overflowing in ſome Places near to thoſe where the firſt happen'd, 
which made alſo great Spoil, particularly that which came from the River 
of Ariege. And twas then remarkable, that a Fountain that runs from a 
Rock upon the Lot, near the Cahors, . conſiderable for the Abundance of its 
Mater which turns 3 Mills at its very Source, became all red, which was 
never ſeen before in the Memory of Man. 
| SemeEffets 2, One William Dally an able Miner, being employ'd at Week in Gloceſter- 


Victiol i = | ; 
Sm ſhire, about 2 Miles from Kenyſbam, to renew an od Work which was about 


mon, Pg. 6 Fathom deep, and was more than half full of Water, he drew what he could 
coll. n. a.; · s. out with a Bucket, and then he went down into the Mine, to clear out the Re- 
a mainder. Having ſtood in the Vater ſome Days, his Legs began to itch ex- 
treamly, and ſwell'd very much, and at length broke out into Sores. I en- 

quir'd of him how the Ore lay in its Mine, and he told me the Vein of Ore 

grew in the Middle of a Vein of Sulphur (as he call'd it) that is, Marchaſites, 
which was about a Yard wide; from this I eaſily gathered, that the Waters 

in the Mine having ſtood a long Time on that large Bed of Marchaſites, 

was ſtrongly impregnated with the Vitriolate Salts, which abound in them, 

and was the Cauſe of the itching and ſwelling of his Legs. 


ff 


An Inunda- XXXIII. June 26th, 1680. An Inundation happen'd not far from London- 
kund. 2, Br, derry in Ireland, more monſtrous than that in Gaſcoygne. Tis ſuſpected that 
Hook, uf both proceeded from ſome extraordinary Change in the /ubterraneous Caverns 
pdf thoſe Hills from whence the Vater guſhed, very few Mountains being 
without them. | 
in Taken, XXXIV. 1. The Inhabitants of Keitlewell and Starbottan, in Craven, in 
6y Ar R. F. the County of York, ſuffer'd a very great Loſs in June 1686, by a ſudden 
pd. erflow of Water. The Towns are ſituate under a great Hill on the Eaſt and 


Weſt ; the Country is very mountainous and rocky, The Deſcent of Rain 
| | was 
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was after a Thunder-clap, for about the Continuance of an Hour and half 

with extraordinary Violence, and by ſeveral Eye-witneſſes the Rock on the 

Eaſt- ſide open'd viſibly, and Water they beheld thence into the Air the 
height of an ordinary Church-ſteeple, ſo that the Current of Water came 
down the Hill into the reſpective Towns, as in one entire Body, and with a 
Breaſt as it it would have drown'd the whole Towns, ſeveral Houſes were 

quite demoliſhed, and not a Stone left; others gravelPd to the Chamber- 
% Windows; ſome Inhabitants driven until this Day from their Habitations, 
2 the Current of the Water running thro? their Houſes ; mighty Rocks deſcend- 

Y ed from the Mountains into the Valley, and there lay unmoveable ; man 

fair Meadows covered with Sand and Stones, that the Worth' of the Soll 

will not regain the ſame; Houſhold-goods taken away into the great River 
of Yharfe, and ſo loſt, beſides many quick Goods. The Loſs reputed to 
{3 be many thouſand Pounds; many Families quite ruined, others in Part only. 
| There have been two other Floods ſince the firſt, tho? not ſo great and 
dangerous. The Becks or Currents of Water which run thro' theſe Towns, 

were ſo gravell'd up by the firſt Flood, that the Paſſage is much altered, 

and cannot be regain'd, though there have been many Hundreds of Men 
ſet to do it. | 8 | 

2. March 22d 1695, at half an Hour after 12 a Clock, being calm, but »Mawiciu 

a little rainy Weather, the River which paſſeth by the plain Ground of N. Reel , 
4 Noerdwyck, did in the Space of a quarter of an Hour ſwell to that height, AY 168. 
3 that the Sugar-mill, the Sugar-work, and almoſt all the ſaid Ground was 
3 thereby ruined, the moſt part of the Sygar-Canes being rooted or torn out 

of the Ground by the Violence of the Torrent, We cannot imagine whence 
ſo ſudden a ſwelling of this River has been cauſed, while the Rain not being 

very hard, could not be of that Effect; for in ſuch a Caſe, it ſhould have 
continued longer; for about 12 a Clock, when the Company's Servants 
aſſembled for their Dinner, the Water of the River was at its ordinary 
Height, and before they had half dined all the Country was overflowed by 
'F the Water, viz. one Foot higher than 2 Years ago, by Reaſon of the Hur- 

1 ricane, when we had as violent a Storm as ever we heard of. And at one 

4 a Clock all the extraordinary Water was gone, and the River again at its 
= ordinary Height. There has been no Earthquake that could cauſe it, nei- 

ther was there any ſuch Thing in other Rivers. 
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XXXV. In Order to compare the Quantity of Rain with the Quantity Te Origin o 
of Water running away in Springs and Rivers, it is neceſſary to meaſure % Rivers, 
theſe two Sorts of Water. Thoſe that make Profeſſion of governing and YM--- 
conveying Spring-waters, ſay that a Cubick Inch of Water yields in 24 5 
Hours, 144 Muids, (the Name of a French Meaſure holding 280 French 
Pints;) others ſay, it yields but 70 of that Meaſure. 

But I have Reaſon to believe, that it yields 83 of this Meaſure, and fol- 
low thoſe that ſay, that a Veſſel of 2 Foot deep, long and broad, holds 
one Muid of Water. | 
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And therefore if a Conſervatory ſhould hold 3378 Muids of Water, it would 
furniſh for a whole Year a ſufficient Quantity to make an Inch of Water run 
conſtantly. As for the Meaſure of Rain-water I have found by Obſervations, 
that from Oct. 1668, to Of, 1669, there had fallen ſo much of it as mounted 
to the height of 18 Inches 7 Lines; and from the ſame Month 10670, to the 
ſame Month 1671, there happen'd only ſo much as came to the height of 
8% Inches; and from Zan. 1673, to Fan. 1674, to the height of 275 In- 
ches. Of which, taking the Medium, we have 19 Inches and 2; Lines. 
Ihis ſuppoſed, let us eſtimate ſome River, as it runs from its very Scourcè to a 
Place where ſome Rivulet enters into it, and ſee, whether the Rain- water 
that falls about the Courſe thereof, if it were put into a Conſervatory would 
be ſufficient to make it run a whole Year. In order to this, I have conſider- 
ed the Seine, which from its Scurce to Ainay le Duc is about 3 Leagues long, 
and the fides of its Courſe extend Genen on the Right-hand and the 
Left about 2 Leagues on each ſide, where there are other little Rivers that 

run another way: And, ſince that thoſe Rivulets need Water to maintain 
them as well as the Seine, I will count but half that Space of the Sides, 
and ſay, that the Place where the Seine paſſes hath from its Source to Ainay le 
Duc three Miles long, and two Miles large. Whereupon I ſay farther, 
if a Conſervatory were made for this Bigneſs, it would be 6 Square 
Leagues in Surface, which being reduced to Fathoms, would make 31245144 
Fathoms in Surface. In this Conſervatory, imagine that during a whole 
Year there has fallen Rain to the heighth of 19 Inches 24 Lines, as was 
ſaid before. This Height of 19 Inches and 23 Lines, gives 280899942 
Muids of Water, or thereabout, according to the Meaſure ſuppos'd. 

All this Vater thus collected is that Stock which is to ſerve to make this 
River run for a whole Year, from its Source to the Place before named, and 
which muſt alſo ſerve to ſupply other Occaſions and Loſſes, ſuch as are the 
feeding of Trees, Herbs, Vapours and extraordinary Swellings of the River 
whilſt it rains, and Deviations of the Vater running another way. 

Concerning the Meaſure or Eſtimate of the Water of this River, it would 
be difficult to find it juſt and preciſe, and to determine what Quantity is 
| furniſhes. Yet ſo far as I was able to judge, it can have no more than 1000 

or 1200 Inches of Water always running, compenſating the leſſer Quantity it 
hath at its Source with the greater it hath towards Ainay le Duc: The 
which I ſo judge by the Compariſon I make of theſe - Waters with thoſe of 
the River of the Gobelins, in the Condition wherein it is towards Verſailles, 
where it hath 50 Inches of Vater, according to the Meaſure taken of it. 
So that I eſteem it will be enough to allow twenty-four or twenty-five 
Times as much to our River. For the Channel of it is to be 4 or 5 Fa- 
thom large, and for Depth it is but ſhallow, it carries no Boats, and ſerves 
only to float down ſome looſe Billets. | Eo 
_ Theſe Particulars being thus ſuppos'd, I ſay, that 1200 Inches of Water do 
furniſh in 24 Hours 99600 Muids of Water after the rate of 83 Muids to an 
Inch, that is, 36436000 for a whole Year. And therefore taking this Quan- 


tity 
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tity of 364 Millions from the 280 Millions, that falls into the Conſervatory, 
above deſcribed, there will remain yet above 188 Millions of Muids, which 
amounts to almoſt 5 times as much, and which ſerves to furniſh for the 
Loſſes, Diminutions, and other Waſtes above taken notice of. So that 
there needs but the 6th Part of the Rain and Snow-water that falls in a 
Year, to run continually thro? the whole Year. 

Now if theſe Rain-Walers are ſufficient to make one River run, they 
may alſo ſuffice for all the reſt in Proportion; conſidering eſpecially, firſt, what 
remains for waſte, which is ſuperabundant ; and ſecondly, what little Space 
I allow to both ſides of the River's Courſe, which is but of one League on 
each ſide. For Rivers are not commonly two Leagues near one another. 

It may be objected, that there are Countries where it rains but ſeldom, 
but ſomewhere it rains not at all, and yet there are conſiderable Rivers. 
But I anſwer, that the Rivers of thoſe Countries where it rains but ſeldom, 


do not run continually, being only big in Winter, but in Summer almoſt 


quite dried up. The Reaſon of both which Effects is, that they being nigh 
ſome high Mountains whence they come, the Snow that falls in abundance 
on thoſe Hills, and 1s melted afterwards, 1s able, as long as that Water laſts, 


to make them run abundantly in Winter, leaving them dry when it ceaſes 


in Summer. 5 

As for the Countries where it rains not at all, there are but few of them 
in the World. The Torrid Zone (where that may be more true than any 
where elſe) is a Climate abundantly moiſtened with Rains twice a Year, and 


it may be more than theſe Northern Countries, at leaſt in greater Plenty at 


certain Seaſons. But if there ſhould be any Countries where no Rain at all 
ſhould fall, that will not hinder the running of Rivers there, becauſe they 


may have their Sources in other Countries where it rains, as the Nile in 
Agypt, where it rains not. | 


XXXVI. 1. About 2 Leagues from Paderborn, is a treble Spring called Miner 


„ | | : 8 
Mel born, which has 3 Streams, two whereof are not above one Foot and an abent Pader- 


born in Ger- 


half diſtant from one another, and yet of ſo differing Qualities, that whereas 
one of them is limpid, blewiſh, lukewarm, bubling, and holding Sal-Armo- 


niack, Ochra, Iron, Vitriol, Allum, Sulphur, Nitre, Orpiment uſed againſt © wel 


Epilepſies, bad Spleens and the Worms; the other is Ice, cold, turbid, and whitiſh, 
much ſtronger in Taſte, and heavier than the former, holding much Orpi- 
ment, Salt, Iron, Nitre, and ſome Sal-Armoniack, Allum and Vitriol; of this 
all Birds obſerved to drink of it do die; which I have alſo privately experi- 


mented by taking ſome of it home, and giving it to Hens, after I had gi- 


ven them Oats, Barley, and Bread Crumbs: For ſoon after they had drunk 
of it, they became giddy, reeled and tumbled upon their Backs, with Con- 
vulſion Fits, and ſo died with a great Extention of their Legs. Giving them 
common Salt immediately after they had drunk, they died not ſo ſoon ; gi- 
ving them Vinegar they died not at all, but 7 or 8 days after were troubled 
with the Pipp. Thoſe that died being opened, their Lungs were found quite 
ſhrivePd together. Yet ſome Men that are troubled with Forms, taking a 


Uu 2 little 
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little Quantity of it, and diluting it in common Water, have been obſery'd 
by this means to kill the Worms in their Bellies, ſo that a great Number of 
Worms came from them; whereupon tho' they are ſick, yet they die not. 
As to the 3d Stream that lies lower than the other two, about 20 Paces diſ- 
tant from them, it is of a greeniſh Colour, very clear, and of a ſour ſweet 
Taſte, pleaſing enough. It hath about a middle Weight between the 
other two, whence we gueſs that it is mixed of them both, meeting there 
together ; to confirm which, we have mixed equal Quantities of theſe Two, 
with an Addition of a little common Well-water, and have found, that they 
being ſtirred together, and permitted to ſettle, made a Water juſt of the 
ſame Colour and Taſte of the third Stream. | 
4+ Baſil, y 2. At Baſil, the Spring running in the Gerbergaſſe (or Tanners-treet ) 
. p. from St. Leonard's-Hill, is of a blewiſh Colour, and ſomewhat troubled, 
holding Copper, Bitumen, and Aniimony, about 3 Parts of the firſt, one of 
the 2d, and two of the laſt; and have been examin'd by skilful Perſons. 
Our Tanners do water their Skins in it, and being a well-taſted and whole- 

ſome Water, it is both much drank, and uſed to bath in- | 
There are two others, called Randulph's Well, and Brun Zam Brunnen, 
very obſervable: The former of them having a Camphory and drying 
Quality, and uſed againſt hydropical Diftempers ; the latter containing 
ſome Sulphur, Salt-petre and Gold, and being an excellent Water to 
drink, | - | | 
e, Yeo: . 3: Mr. Philips of Montague has in his Paſtures of Socte, about 3 Miles 
ville, 5» So- from Zeovill, a large Pool to which Pigeons reſort, but the Cattle will not 


mer ſetſhire, 


by Dr. J. drink of it, no not in extream want of Water. To the Taſte it is not onl 

Beal, „. brackiſh, but hath other loathſome Taſtes. In a Venice Glaſs it looked 

20. p. 359+ greeniſh and clear, juſt like the moſt greeniſh Cyder as foon as it is perfect- 

| ly clarified. I boiPd a Pint of it in a Poſnet of Bell-metal, and ſudden- 

ly it yielded a thick Froth, having ſomewhat of a vitriolate Taſte. Suf- 

fering the Water to be boiled all away, it left much of the ſame on the 
Sides and Bottom of the Poſnet. * 3 0 | 

„% Maven 4. There is a Spring near the top of Malvern Hill, having a long and 
Kill »Here- old Fame for healing of Eyes; and about a Furlong lower is another Healin 

8. TR, Spring. When I was for ſome Years moleſted with Tetters on the back of 

n. sone and fometimes of both my Hands, notwithſtanding all Endeavours of my 

1161. very friendly and skilful Phyficians, J had ſpeedy healing from a neighbour- 
ing Spring of far lels Fame. Yet this Spring healed very old and ulcerous 

| Sores on the Legs of a poor Fellow, which had been poiſoned by Irons in 

the Goal, after other Chirurgery had been hopeleſs. And by many Trials upon 

my Hands and the Tetters, I was perſuaded, that in long Drougbis, and laſting 

dry Froſts, thoſe Waters were more effectually and more ſpeedily healing, than 

at other Times. Iheld this Water in my Mouth till it was warm, and perchance 

ſomewhat intermingled with Faſting-ſpitile, and ſo dropping it upon the Tetter, 

I there could ſee it immediately gather a very thin Skin upon the raw Fleſh, 

not unlike that which is ſeen to gather upon Milt over a gentle Fire. 


This Skin would have ſmall Holes in it, thro' which a Moiſture did iflue 


In 


3 


in ſmall Drops, which being wiped away, and the Water continued to be 
drop'd warm out of the Mouth, the Holes would diminith, and at laſt be 
all quite healed up. 

For the Eye-Waters, I conceived them more ſtrongly Ter/zve, and clear- 
ing the Eyes; and they had a rough Smartneſs, as if they carried Sand or 
Gravel into the Eye. 

5. I think the Waters we call Chalybeate, and particularly this at Farring- , panine. 
ton, to be impregnated principally from the Yi1rio!, or Salt of Iron, which ton in Dor- 
is very Volatile ; ſo that little of it can be found by Evaporation of a great Dr. ian 
Quantity, or from the precipitated Sediment. I put 4 Ounces of ordinary is.” 
clear Water into a Glaſs, and impregnated it with a known Proportion of 
Gall: Then by degrees I let fall into it the Salt of Iron, until J found it there- 
by as deeply tinged Red, as the ſame Quantity of Farringlon- waters would 
be by the ſame Proportion of Gall: The Quantity of the Salt of Iron 
that perfornicd this, was near two Grains, This Water, fo tinged, taſted _ 
and {ſmelled juſt as the natural Water from the Spring with Gall did: If I 
added a greater Proportion of Sali, it would make it nauſeous and Emetical. 

It begins to be in high Eſteem for extraordinary Cures of the Scorbute, 3. „, 
Aſthma, Sc. It hath [as I have found upon Trial] a larger Proportion of 135. 
the Minerals, than Aſtrop- water; but the Force holds not, if removed 
from the Spring- head. 5 Tn 

6. About a Mile and half out of Durham, on the North-Eaſt-ſide near 1 ue Biſtk- 


oprick of 


Butterby, is lately diſcovered a Medicinal Spring, which is this Year much Durham, 8, 


frequented, and may be of great Benefit to the Country. It was found out X; Hub 


by Workmen that dug in that Place for Coal. When they were 12 Fathom. 163: P. 727: 


and an half deep, they diſcovered. this Treaſure of Natural Phyſick. They 
then tried the Rock about 100 Yards off; where they loſt themſelves much 
about the ſame Depth; and inſtead of Coal diſcovered a Spring of excellent 
clear Water, which iſſues out at the Hole which their Inſtruments made. 
7. At Lancarim in Glamorganſhire, is a Medicated Spring, much frequented t Glamor- 


from ſeveral Counties, Time out of Mind, for the King's Evil. There is a 6 5 


Rill of about an Ell broad between two Collines, covered with Wood; 233, P. 
about 12 Yards from this Spring, the Rill falls from a Rock 8 or 9 Foot 


high, which makes a gratefu] Noiſe ; the Spring (which is exceeding clear) 
comes out of a pure white Marle; tho* I thought there had been no. white 


Marle in Wales, for the Earth is red. A Graduate Doctor hereabouts im- 
putes the Virtue of this Spring to the Limes ſtone; and ſays, one of the chief 
Ingredients of the Doctors for the King's Evil is Lime-water. 

8. I had a Mineral Water ſent me, not long ſince, by Mr. Duncan (a A. Egling- 
Surgeon) from Eglingbam in Northumberland. ] found it turned almoſt quite m i Nor- 


thumber- 


Black with Galls, though it had been brought at leaſt 30 Miles by Land- land; &y br. | 


Carriage. After I had flowly, in a Glaſs, evaporated more than one half ORE 4 


of this Water, it ſtill retained the ſame atramentous Quality, and ſtruck yet 
as deep with Galls as ever; and at laſt it yielded me a real and genuine Vi- 
{riol. I ſay nothing of the Ocre which this Water let fall in very great Plenty, 

that being a Thing common to all atramentous Waters. 
I was 


r — — 


rr 


think it poſſible, that the Pyrizes, lying conſtantly under VHaler, ſhould ever 
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I-was ſurprized at this Phenomenon: For I could not bring my ſelf to 


yield Vitriol; and I knew of nothing elſe (at leaſt in Eng/and) that I could 
expect it from. But having lately an Opportunity to viſit this notable Mell, 
I found our mighty Rarity, our vitrio! Water, to be only one old Drift 
made for the draining of a Row of old wrought Coal Pits a little above, 
and I inform'd my ſelf from ſome old Men, that had formerly wrought in 
theſe Pits, that there was Plenty of the Pyrites there, by them call'd, Braj; 
Lumps; and that this Drift was ſometimes dry, and ſometimes ran with a 


plentiful Stream; which is as fair and full an Account how this Water 


| At Sr. A- 
mend near 
Tournay; By 
Mr. Geoffry, 
th, 347» p. 
432. 


comes to have Vilriol in it, as any one need to deſire. 

9. There has been found a Mineral Water, call'd St. Amand's-Water, 
which has been very much in uſe the laſt Summer and Autumn, in all Sorts 
of Sickneſſes, rather for its Novelty, than for its great and extraordinary 


Properties. It is calPd St. Amand's-Waler, becauſe its Spring is in the Land 


depending on the Abby of the ſame Name, of the Order of St. Benedict, 
in the Dioceſe of Tournay in Flanders; but the Fountain is called particu- 
larly, La Fountaine du Bouillon, for the impetuous boiling of that ſpringing 
Water. h ; e | 
This Fountain is ſituated in a ſhallow and marſhy Ground; the Baſon of 


the Spring is 450 Foot ſquare, there is in the Bottom of that Baſon the Mud 


of 20 Foot deep ; beyond that they find the Sand, which ſometimes is very 


moving, and at ſome other times is very firm. Very often this Fountain caſts 


up a great Quantity of Sand: And laſt Year in a little time it caſt up 


more than 16 Cart Loads of it, by the which all the Baſon was border'd. 


There is to be found 3 Sorts of Earth; the firſt and ſuperficial 1s black, 


and burns as Turf, with the ſame Smell; the ſecond is white; and the 


and Smell, one may judge that it has a Sulphur very Volatile; and for 


third has the ſame Colour as the Slate. Theſe two laſt Sorts of Earth do 
give by Lixivium, a Salt like Sal Gemmæ. 3 
This St. Amand's-Water in its Spring is clear and Lukewarm, and appears 
much hotter at Night and in the Morning, than the reſt of the Day. It 
has the Smell and Taſte like ftanding Water. If it is expoſed to the Air it 
loſes its Smell and Taſte in a ſhort Time. By that Facility to loſe its Taſte 


that great Volatility and Subtility it is almoſt impoſſible to make any Ex- 


periment upon it: 

This Mineral Water has the ſame Weight as the Seine River Water. 
It altered not the Colour of the Syrup of Violets, nor the Tincture of Turne 
Sol, Lime Water, the Oil of Tartar, the Volatile Spirit of Sal Armoniack and 
Hart's Horn have whited that Water, and have made it a light Coagu- 
lum. 3 

This Water, mixt with the Diſſolution of Armoniack Salt, has not given 
any Smell. It has not alter'd the Ifuſion of Galls. Mingled with the So- 


lution of Vitriol, has troubled it a little, and has given a greeniſh Colour, 


and at length is precipitated a yellow Powder. 
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Acid Spirits have not fermented at firſt with that Vater, but afterward it 
has made ſome little Bubbles which remained to the fide of the Glaſſes 
wherein were contained the Liquors. 

IT have diſtilled 5 Pints of that Mater; the diſtill'd Water has not had any 
Taſte nor Smell, and it has not changed the Tincture of Tyrne Scl, neither 
the Lime-water, There remained from that 5 Pints (or 160 Ounces 1-70 
Grains of Reſidue ; the which, by Lixivium has given to me 55 Grains of 


grey Earth, and 15 Grains of white Salt, almoſt like Sal 3 


The Re/i due of the evaporated Water put upon the burning Coals, has 
not caſt any Smoak, neither has made any Detonation; the Spirit of Nitre 
poured upon it, has very much fermented ; the Spirit of Wine has not ex- 
tracted any Tindture from that Ræſidue. 

One may conclude by all theſe Experiments, that this Mater has not 
any Acidity, it participates not of Vitriol nor of Allum; and there is in it 


but a little Quantity of the white Earth, and leſs alſo of Salt very like Sea 


Salt, 


They are the Parts of Earth and Salt, which ſhew themſelves in the 
Mixture of the Lime-water, Sc. of fx'd or volatile Alcalis. 

They are the ſame Parts which begin that light Fermentation in the Mix- 
ture of Acid Spirits; but that Fermentation is imperfect becauſe of the little 
Quantity of the Earth, which is drown'd in ſo great a Quantity of Liquor, 
in Effect when the Mater is evaporated, the Acid * do ferment very 
much with the Reſidue. 

It appears by the Smell of that Water, that it contains a Sulphyr very ſub- 
tile, which diſſipates it ſelf very eaſily, and which is not ſenſible in the Ex- 
periments. *Tis nevertheleſs to be attributed to that Su{phyr, the principal 
Eflects which they do attribute to that Mineral Water, as of helping in the 


Palſy, &c. In other Sorts of Diſtempers where the nervous Gender 1s at- 


tack*d ; in ſhort Breath, and in all Affections of the Lungs ; and of remedy- 


ing many other Infirmities which are cauſed by the ſharp Ferments, the 


which are ſweetned by that Water. For the other Properties of it, as of 


Purging, of taking away Obſtructions, of tempering the ho! Intrails, Sc. 


it may have the ſame Effects with common Water being drunk abundantly. 
One may drink many Glaſſes of this Water, beginning by 4, 6 or 8 every 

Morning, and augmenting till 12, 18, 20 or more, according as the Sto- 

mach is able to ſupport it. This Water paſſes readily by Urine, and many 


Perſons are purged by it. Sometimes one may mix with it ſome Diuretick 


Salt, to make it paſs more freely, and for rendering it more De. obſtructive. 


At other times one may put ſome Manna or other Things tor making it 
more Purgalive. One may waſh alſo in the Mud of that Fountain, accord- 


ing to Neceſſity. 


XXXVII. I have obſerved a Spring, that in all the extream Froſts, that 
have been theſe 10 Years, hath yielded a ſmall Stream, which running over 
a large Tract of Paſture, keeps all the Banks and Borders Gr: -n, and free 
from freezing, diſſolving the Snow, and mae all the way where it mane. 
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The Baths in 
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The Baths is XXXVIII. 1. The Country round Bath is very hilly and uneven ; but 
ſhire, gy Mr» the Hills lie in Order; they are generally rocky and ſteep from South- 
Jul“ Weſt and by Weſt, to North-Eaſt and by North: The whole Tract of the 
n. 69-P-977- Country, within 5 and 7 Miles, abounds with Coal-Mines, more or leſs, 
But there are no other conſiderable Mines that I can hear of, nearer than 
Mendip, which is 10 Miles hence, excepting ſome of Lead at Berry in Glou- 
ceſterſbire, which lies upon the North of this Place, about 4 or 5 Miles diſ- 
rant. 

2. The Hills for the moſt part afford a Free- ſtone; and on the North- 
_ Weſt of ' Lan/down (which hath that Situation to the Town, and is juſt 
above it) the Stones digged there are a fort of head Stone, commonly 
calPd a Lyas blue and white, poliſhable. 

„ I. To own and Baths are of very great Antiquity. Beſides what I find 
1n very ancient Chronicles to that Purpoſe, one of our great Antiquaries 
(Mr. P.) aſſerts, that theſe Baths were 800 Years before Chriſt : which if 
ſo will give Occaſion to enquire, how conſiſtent with it that Hypotheſis 
concerning the Cauſe of the Heat of thefe Waters may be, which makes it 
to be the Fermentation of Minerals in fieri ; and whether it be likely, that 
the Minerals through which theſe Waters paſs, ſhould be in that State of 
Imperfection ſo many hundred Years. But this other Opinion ſeems to me 
very probable which ſuppoſeth the Cauſe of the Heat to be, that two 
Streams having run through and imbibed certain Sorts of different Minerals, 
meet at laſt and mingle their Liquors, from which Commixture ariſes a great 
Fermentation that cauſes Heat; like as we ſee it is in Vitriol and 7. artar, 
which when mingled beget an intenſe Heat and Ebullition. 

4. It is affirmed here, that the Town for the moſt part is built upon a 
Ragmire, though the Places all about it are very firm Ground. Some 
Workmen, that have been employed in Digging, have found a Mire 10 
Foot deep, without the North Gate, the higheſt Place of the Town, at 
Seaven. The Earth between is a kind of Rubbiſh ; ſometimes they find 
pitching a Man's length under Ground, and paſſages for the Water to paſs; 
7 or 8 Feet down they have met with Oy Heer. -Hells. 

5. The Town and Country circumyacent, generally abound with cold Springs : 
And in ſome Places the Hot and Cold ariſe very near each other; in one 
Place, within /wwo Yards, and in others, within 8 or 9 of the main Baths. 

6. The Guides of the Croſs-Bath inform me, that when there is a great 
Weſt Wind abroad, ſtanding by the Springs they feel a cold Air ariſing 
from beneath : If the Wind be at Eaſt and the Morning cloſe with a little 
miſling Rain, the Croßß-Bath is ſo hot as ſcarce to be endured, when the 
King's and Hot Baths are colder than uſual. In other Winds let the Wea- 
tber be how it will, this Bath is temperate. The Springs that Bubble moſt 
are coldeſt. The Croſs-Bath fills in 16 Hours, both in inter and Summer, 


without any difference from Heat or Cold, Floods or Drought ; that of the 
King in 12 or 14 Hours, 


z. A 
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7. A Man may better ordinarily endure 4 Hour's Bathing in the Croſ- 


Bath, than 1 in the others. In the Queen's-Bath (which hath no Springs 
of its own, but comes all out of the King's) they have found under a flat 


Stone, which upon Occaſion was taken up, a Tunnel, and a yielding Mud 


in and under it, into which they thruſt a Pike, but could feel no Bottom. 
In the Kng's-Barh there is a Spring ſo Hot, that it is ſcarce ſufferable ; fo 


that they are fain to turn much of it away, for fear of enflaming the Bath. 
The Holleſt-Spring will not harden an Egg. 


8. The Bath-I/ater does not paſs through the Body like other Mineral Ma- 
lers; but if you put in Salt it purgeth preſently : Upon Settlement it affords 


a black Mud, uſeful in Aches, applied by way of Cataplaſm; to ſome more 


ſucceſsful than the very Waters. The like it depoſits upon Diſtillation, and 
no other; nor hath any more been diſcovered upon all the Chymica! Exa- 
minations that have come to our Knowledge. One Dr. Aſtendoff found, 


that the Colour of the Salt, drawn from the King's and Hot-Bath, was yel- 


low; that which was extracted from the Cro/5-Bath, white, This Dr. con- 
cluded, that the Croſs-Bath had more of Alom and Nitre than the hotter 
Baths, which abound more with Sulphur. And yet that Bath looſens ſhrunk 
Sinews, by which it ſhould ſeem it abounds not much with Alom. It is 
harſher to the Taſte than the other Baths, and ſoaks the Hands more. 

9. A Man cannot drink half the Quantity of ſtrong Drinks in this Bath, 
that he can out of it; but, if he hath drunk before to Exceſs, it allays 
much, and is a great Refreſhment to the Body. The Bath provoketh 
Urine. N . | 

10. They are very uſeful in Diſeaſes of the Head, as Palſies, Epilepſies, 
and Convulſions; in Cuticular Diſeaſes, as Leproſies, Itches and Scabs; in all Ob- 
ſtructions of the Bowels, as Spleen, Liver, and Meſentery, and the Schirraſity 
and Hardneſs in thoſe Parts; in moſt Diſeaſes of Nomen; in the Scarvy and 
Stone: As to which laſt, while I am writing, an Alderman of the City aſ- 
ſures me, that his Wife, who had been exceedingly troubled with the Stone, 
went into the Croſ5s-Bath for it, and voided there ſeveral Stones as big as thoſe 


of Olives, and was never troubled with that. Diſtemper after. The Bath 
is alſo good in cold Gouts, as they call them. 


The fame Alderman tells me, that it gives him preſent Eaſe, when he is 


troubled with the Fits of it. He uſes to go in as ſoon as the Fit takes him ; 
which then goes off preſently, and returns not in a conſiderable time after: 
He puts his Feet upon the hotteſt Spring in the King's-Bath. 

But it had a contrary Effect in Y Gouts ; and ſome, who are troubled 
with that Diſtemper, tell me, that the Bath puts them in a Fit, if they 
go into it without Preparation; or, if they have the Fit before, it inflames it 
more, and ſends it about the Body, and diſables the Joint fo, that there is 
no treading on it for the preſent. Further, the Bath is effectual in the 
Diſeaſes of Children, particularly the Rickets, removing the Humours that 


proceed from it without Fail. *Tis alſo good for Moien, that are apt to 


miſcarry, if us'd moderately. The Bath-guides go in, when they are apt to 
to lie down; and other Women of the Town uſe it ordinarily through- 
= Oo | rn | 
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out their Time, and are never obſerved to miſcarry. It facilitates Deli- 
very. It is very effectual beſides for the ſtrengthening of broten Bones, and 
good in all cold and moiſt Diſtempers, and Weakneſs of Nerves, Stupefactions, 
Relaxations, and violent Pains : In all which it gives Eaſe, except the Lues 
Venerea ; but in that (except the Malignity be overcome by the Methods of 
Phyſick) it exaſperates the Pain more. Tis an excellent Remedy to re- 
move the remaining Weakneſs in Gouts, as hath been remarkably exemplified 
in Old Men, even to the Age of 83 Years. | | 
11. There is no Inſtance of Cures performed by it in former Times, but 
we have the Experience of it in ours; yea, and in ſome others, as in Drop- 
ſies, Cachexies, Spleen, &c. in which Caſes they were ſhy heretofore of uſing 
the Bath, for fear of confirming thoſe Obhſtructions; whereas *tis now found 
that their Cure is facilitated by it. 

12. The Bath-Guides live to a very great Age ; ſometimes to near 100 
Years ; ordinarily, if they are temperate, to 70. There are two at this 
time above 80, a Man and his Wife. 

13. In the Croſ5-Bath the Guides have obſerved a certain black Fly with 
| ſealed Wings, in the Form of a Lady-Cow, but ſomewhat bigger. They 

ſay, it ſhoots quick in the Water, and ſometimes bites. It lives under the 
Water, and is never found but in very hot Weather. They ſuppoſe it comes 
up with the Springs. It is not to be ſeen elſewhere. | 

14. The Croſs-Bath eats our Silver exceedingly ; and I am told that a 


Shilling in a Week's Time hath been ſo eaten by it, that it might be wound 


about one's Finger. The Baths agree (as the Vulgar ſpeak) with Braſs, 
but not with Iron: For they will eat out a Ring of this Metal in ſeven Years, 
when Braßß Rings ſeem to receive no Prejudice at all from it. 

13. When Women have waſh'd their Hair with the Mixture of beaten 
Eggs and Oatmeal, this will poiſon the Bath ſo, as to beget a moſt noiſome 
Smell, caſting a Sea-Green on the Water, which otherwiſe is very pure and 
Iimpid. This will taint the very Walls, and there is no cleanſing of it, but 
by drawing the Bath, 

15. In Summer the Baths purge up a green Scum on the Top, but in Win- 
ter never; but then leave a yellow on the Walls 

17. The Walls that keep in the hot Springs are very deep ſet, and large; 
ro Foot thick, and 14 deep from the Level of the Street. The Cement of 
the Wall is yellow Clay, Lime, and beaten Bricks. In the Year 1659 the 
Hot-Bath (a Bath particularly ſo call'd, of equal Heat with the King*s-Bath) 
was much impaired by the breaking out of a Spring, which the Workmen 
at laſt found again, and reſtored. In digging they came to a firm Founda- 


tion of factitious Matter, which had Holes in it like a Pumice-Stone, thro? 


which the Water played; ſo that *tis poſſible the Springs are brought to- 
gether by Art: Whence probably was the Necromancy the People of an- 
tient Times believ*d and reported to have contrived and made theſe Baths ; 


as in a very antient Manuſcript Chronicle I find theſe Words: Ven Lud. 


Hidibraſs was dead, Bladud his Son, a great Nygromancer (% *tis there 
dorit) was made Ring; He made the Wonder of the Hot Bath by his Nygro- 
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mancy 3 and be reign'd 21 Years, and after be died and lies at the New Troy. 
And in another old Chronicle 'tis ſaid, That King Bladud /ent for the Ne- 
cromancers to Athens 1% effeft this great Buſineſs , who, tis like, were no 
other than cunning Artificers, well skilPd in Architecture and Mechanicks. 

18. It hath been obſerv'd, that Leaves, like thoſe of Olives, come ſome- 
times out of the Pump of the Hot-Bath. 

(2.) Theſe Waters have been long famous for the Cure of Palſies and Bar- 

_ renneſs : An Inſtance of both in one Perſon I ſhall now give you. A Gen- 

tlewoman of about 30 or 32 Years of Age, having been married about 10 
or 12 Years, and never with Child, was ſuddenly ſeiz'd with a Pal/y on the 
Left-ſide ; for which (after 8 or 10 Months Trial of other Means to little 
Purpoſe) ſhe was brought to the Bah, where (after uſual Preparations, and 
ſome internal Means) ſhe continued that Seaſon about 6 Weeks ; the Win- 
ter coming on, ſhe was forced to deſiſt ; but (by the Advantage ſhe re- 
ceived) was encouraged to come very early the next Year, and did continue 
with us the whole Summer, and recovered, in great meaſure, the Uſe of 
her Arm and Hand, Leg, and Tongue; and not only ſo, but, in a few 
Weeks after, ſhe returned to her Husband, conceiv'd with Child, and had 
(about a Year and half's Diſtance between them) five Children following. 
She ſhew'd me four of them luſty and ſtrong, and well grown for their Age; 
the fifth died: She herſelf had no Return of a Pal, but is infirm, I think, 
conſumptive: She is now about 31 Years old. 


XXXIX. At Baden, a little City in Auſtria, 4 German Miles Southward 


from Vienna, ſeated on a Plain, but nigh unto a Ridge of Hills, which are 
the Excurſions of Mount Cetius, are convenient Baths; Two within the 
Town, Five without the Wall, and Two beyond a Rivulet called Swechel. 
The Duke's-Bath, which is the largeſt, is about 20 Feet ſquare, in the 
midde of an Houſe of the fame Figure, built over it. The Vapour paſſes 
through a Tunnel of Wood, at the Top. And the Water is conveyed into 
the Bottom of the Bath, at one Corner, through wooden Pipes and Trees, 
under the Town-Wall, from the Spring-Head, which riſeth at a little Di- 
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ſtance Weſtward. The Springs of the reſt of the Baths riſe under them, 


and are let in through Holes of the Plancher ; for all the Baths are wainſ- 


coated, the Seats, Sides, and Bottoms being made of Fir. The Water, 


for the moſt part, is clear and tranſparent, yet ſomewhat blewiſh, and 
maketh the Skin appear pale in it, as doth the Smoak of Brimſtone. It 
coloureth Metals (except Gold, whoſe Colour it alſo heightens) turning 
them black in a few Minutes. The Coin of this Country, mixt of Copper 
and Silver (having ; 1 of Silver, and . of Copper, is in a Minute's Time 
turned from a white into a dark yellow, and ſoon after becomes black. 
To the Moſs and Plants, which it waſheth, it gives a fine green Colour, 
and leaves often a Scum upon them, of a purple mix'd with white. As it 
runs from the Spring-Head it ſomewhat reſembles the Slpbur-River in the 
way from Tivoli to Rome, but is not ſo ſtrong or ſtinking, nor doth it in- 
cruſtate its Banks. _ | 7 
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I paſs'd to the Spring-Head (which riſeth under a rocky Hill) about che 
Length of 40 Yards, through an arched Paſſage cut in the Rock, which is 
alſo a natural Stove (as that of Tritola and Bajæ) made by the hot Bath- 


water running under it. Moſt Part of this Cave 1s incruſtated with a white 


Subſtance, by them called Salt-petre: At the Mouth of the Cave 1 It becomes 
harder and ſtony. 


I cauſed ſome of the Pipes, through which the Bath-water runs, to be 


opened, and from the upper Part of the Pipe I took ſome Quantity of fe 
Sulphur in Pozwder, ſomewhat like Flowers of Brimſtone; this being as it were 
ſublimed from the Water, and not depoſed, being found in the upper Part 
of the Pipe. Oleum Sulph. per Campanam, dropp'd i into this Water, 1s re- 
ceived into it quictly. Oleum Tart. per Deliquium cauſed-an Evullition, as In 
the making of Tartarum Vitriolatum. 

The ſecond Bath, within the Wall, is that of our Lady, about 12 Foot 
broad, and 24 long. One End of it is under a Church of the ſame Name. 


This is fuller of Sulphur than the reſt, and more blew, and leaveth a yel- | 


low Flower upon the Boards, as the others do a white. 
The third is the New-Bath, out of the Town nigh the Gate. 

The fourth, the Few's Bath, which hath a Partition in the Middle to. le 
parate the Men from the Women. 

The fifth, S7. John's Bath, of a Triangular Form. 

The 6th is called the Beggar*s-Bath, and is always ſo ſhallow, that they 
lie down in it. 

The 7th, the Bath of the Holy-Croſs, about two Fathoms ſquare, chiefly 
for the Clergy. 

The eighth, St. Peter's Bath, greener than the reſt. 

The ninth, the Sour-Bath, ſer about with Stone-balaſters, and cover'd 
with a Cupola and Lanthorn. The Water is very clear: In the Steam of 
this Bath I have often coloured Money black without touching the Water; 

and, ſtay ing only in the Room where the Bath is, the Buttons of my Cloaths, 
and what elle of Silver the Vapour could come at, were colour'd yellow, or 


guilded : And yet the Water itſelf once cold changeth not the Colour of 
Metals, though boiled in it. 


The ho/te/t of theſe Baths. have not the Heut of the Queen 5-Bathat Bathe 


in England. They uſe no Guides, as with us, but direct themſelves with a 
ſhort turn'd Staff, 

Manners-dorff, ſeated under an Hill on the Eaſt-ſide of the River Leyta, 
8 one Bath. It riſeth under a Church, that is built over the Spring- 

ea 

The Water of it is /ukewarm ; and therefore they boil it in great Cop- 
2 when they deſire it botter, and halbe in Tubs fill'd with this boiling 


ater. From the Subſtance, which ſticks to the Coppers in boiling, it is 


collected, that it is impregnated with Sulphur, Salt-peter, and Chalk. This 
Water coloureth the Stones in it of a fair Green like a Tuyrkois ; and the 


Steam of 1t, which ſticks to the Moſs under the Church, turns into Drops 
of Gold or Amber. 
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Dotis, two Hungarian Miles from Comorra in Hungary, hath alſo ſulphur- 
ous Baths, ſaid to be warm in Winter. In March and O#ober I found their 
Warmth very remiſs, ſcarce perceivable. In Colour they are blewiſh, and 


to Taſte acid. The Queen's-Bath and the Great-Bath riſe in a Marſh, 


Northward of the Caſtle. 


There is another Bath in the Governour's Garden within the Town. IMF 


are uſed as thoſe of Manners-dorff. 

At Banda, two Hungarian Miles from Freiſtat, in a Meadow, I took no- 
tice of 15 Baths : And there have been more, but the River Waag eateth 
away the Banks, and ſwallows up the Bath; and into 3 of theſe 15 it hath 
alſo broke in. The Water of theſe is like to that of Baden in Auſtria ; it 


leaves a white Sediment upon the Moſs and Places it waſheth, and tinctureth 


Metals black. I ſtuck ſome Money into the Ground, over which the Wa- 
ter paſſeth; that Part which was in the Ground retained its own Colour, 
and the other Part in the Bath- water acquired a Coal Black. Theſe Baths 
are open, and very hot. 


The Baths of Boinitz, nigh the River Nitra in Hungary, are of a mode- 


rate gentle Heat, much beautified by Count Palf, Palatine of Hungary, and 


all of them covered under one large Roof; the firſt is the Noblemen's Bath, 
built of Stone, deſcended into on all ſides by Stone- Stairs: Four more there 


are of Mood, but very handſomely and well built. 


At Stuben, three Hungarian Miles from Newſol, and two from Chremnitz, 


near to a Rivulet, are diverſe Baths of great Eſteem. The Water whereof 
is clear, and ſmells of Sulphur, the Sediment green. It colours the Wood 


over it green and black, but does not change the Colour of Metals ſo ſoon 
as moſt others. I left Money i in it a whole Night, which was yet but faintly 


coloured. The Springs ariſe underneath, and paſs through the Holes in the 


Plancher of the Baths. The Heat thereof is anſwerable to the King's- Bath 
in England. Theſe Baths are ſeven. 

The firſt is the Noblemen's Bath; the "Ove" the Gentlemen's Bath ; the 
third, the Country-man's ; the fourth, the Country-woman's ; the fifth, the 
Beggar $ Bath ; the ſixth, for ſuch as are infected with the Lues Venerea ; the 


| ſeventh, the Bath of the Gypſies, of whom there are many in thoſe Parts. 


Theſe Baths are in a Plain, encompaſſed on all ſides with Hills; the nigh- 
eſt unto them are towards the Eaſt, and it is the ſame Ridge of Hills, 
which on the other ſide are fo rich in Metals. 


Glaſs-Hitten, an Hungarian Mile, or about 7 Engli/h Miles from Schemnitæ, 


hath five Baths ; two of which are large. It depoſes a red Sediment, and 


incruſtates the Wood and Seats of the Bath under Water with a ſtony Sub- 


ſtance ; and it alſo guildeth Silver. But the moſt remarkable of theſe Baths 


is that which is called the Sweating-Bath, whole hot Springs drain thro? an 


Hill, and fall into a Bath built to receive them; at one End of which, by 
aſcending, I went into a Cave, which is made a noble Stove by the Heat 
of theſe Thermæ, and ſo ordered with Seats, that every one who. ſits. in it, 
either by chuſing a higher or lower Seat, may regulate his Sweating, or 
enjoy what — of Heat he deſireth. This Cave as alſo the Sides of the 
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Bath are covered, by the continual dropping of thoſe hot Springs, with a 


red, white, and green Subſtance z the red and green make the beſt Shew, 
but the white is uſed againſt the Stone, and cureth Ulcers, and fore Backs 
of Horſes. FD PER 

Eiſen-bach, about four Engliſh Miles from Gla/ſ5-Hitten, and five or fix from 
Schemnitz, hath alſo Hot Baths. I have ſeen great Trees placed at the Top or 


Superficies of the Water in theſe Baths, which have ſuffer'd Petrifaction. 


Here are two convenient Baths, much frequented ; and a third, which is 
made by the Water let out of the former, called the Snate's-Bath, from 
the Number of Szakes coming into and delighting in it, when *tis filled with 
theſe warm Waters. 1 
The natural Baths of Buda are eſteemed the nobleſt of Europe, not only 
in reſpect of the large and hot Springs, but the Magnificence of their Build- 
f or the Turks bathe very much, and tho? little curious in moſt of their 
private Houſes, yet are they voy ſumptuous in their publick Buildings, as 
their Chans or Caravanſara's, Moſchs, Bridges, and Baths declare. 
Iuhere are eight Baths, whereof I had Opportunity to take notice, during 
my Stay at Buda; three towards the Eaſt and South Eaſt Part of the City, 


in the way leading towards Conſtantinople ; and five toward the Weſt-end of 


the Town in the way towards Old Offen, and Strigonium. | 
The firſt is a large open Bath at the Foot of an high rocky Hill, for- 


merly called Purgatorium, whereof the People have ſome odd and ſcrupulous 


Apprehenſions. | . 1 | 
The ſecond is covered with a Cupola, and ſtands nigh the ſame Hill, but 
more into the Town, and near a Place where they uſe Tanning. : 

The third is called the Bath of the Green Pillars, tho? at preſent they be 
of a red Colour; and it ſtands over- againſt the Caravanſara. The Water 
is hot, but tolerable without Addition of cold Water. It is impregnated 
with a petrifying Juice, which diſcovers itſelf on the Sides of the Bath up- 
on the Spout, and other Places, and maketh a grey Stone; and the Exha- 
lation from the Bath, reverberated by the Cupola, by the Irons extended 


from one Column to another, and by the Capitals of the Pillars, formeth 


long Stones like Icicles, which hang to all the ſaid Places; ſuch as may be 
_ obſerved in many ſubterraneous Grotios, and particularly in England in 
Okey-Hole in Somerſetſhire, and Pooles-Hole in Derbyſhire. EE | 
The Water is let out at Night, when the Women have done Bathing, 
who often ſtay late. The Bath is round, ſet about with large Pillars, ſup- 
_ porting a Cupola, which hath Openings to let out the Steam thereof, and 
yet the whole Room continues to be a hot Stove. 
The Baths of the Weſt-end of the Town, are ; | 8 
1. Tactalli, or the Bath of the Table; a ſmall Bath covered: The Water 
white, and of a ſulphurous Smell. os 


They drink of this as well as bathe in it. What they drink, they receive 
from a Spout bringing the Water into this Place. I delivered a Fve-Sols 


Piece to a Turk, bathing in it, to guild for me; which he did in about a 
1 ? 1 5 Minute, 


8 
1075 
* 
21 
5 4 
8 
2 
Ws 
\ 
by 
2 
. 
9 
11 q 
*. » 
BOY 
> 
1 
* 
* 
1 
7 
Wy 
£14 
2 be 0 
"LT 7 
"WD 
+ 5 
2 4 
8 
1 
1 8 
1 "IE; 
Ee 
= 
120 
__ : 
7 
1 
- MF 
2 
4 
0 
* 
FOR x 
_ Wy”. 
{V+ 
"Ha 
1 
* 
* 
BA 
\ by 
A 
Ks: 
1 
* 
5 
. 
+ 
$74 
43 
T9 * 
3 
S571 
* 
5 
* 
BY 
"Þ 
> 
9 
oy 
I 
2 
3 
4M 
0 
IN 
=> 
7 
1 
1 % 
„ 
Ar 
7 1 
. 
1 
* 
* 
3 
C Wiz 
» do 
i 


2 


044943) ) 


Minute, by rubbing it between his Fingers, while the hot Water felf from 


the Spout upon it. | 

2. Barut Degrimene, or the Bath of the Pouder-Mill. It riſes in an open 
Pond near the High-way, and mixeth with the freſh Springs; ſo that the 
Pond is of a whitiſh Colour in one Part, and clear in the other, as alſo cold 


and hot in ſeveral Parts. This conveyed croſs the High-way into a Pow- 


der-Mill becomes uſeful in making of Gun-powder. They conceive here, 


that this Bath communicates with the ſulphurous Springs at Dolis, many 


Miles diſtant. | 
3. Cuzzoculige, the little Bath, or the Bath of the Saint ; for which Name 
the Turks give a ſuperſtitious Reaſon. *Ti1s kept by Turkiſh Monts; the 


Bath, where the Springs ariſe, is ſo hot as ſcarce to be endured ; but, being 


let out into another Bathing-place at ſome diſtance, it becomes tolerable, 
and fit for Uſe. This Water hath neither Colour, Smell, nor Taſte, differ— 
ent from common Water, and depoſeth a Sediment ; only the Sides of the 
Bath are green, and have a fungous Subſtance all over. | 
4. Kalip, a very noble Bath; but Part of the Buildings were conſumed 
this Year (1669) by a great Fire which happen'd in Buda, but is by this 
time repair'd by the Tarts. The Water is very hot, not without petrify- 
ing Juice in it, The Buildings about it are eight Feet ſquare, with a no- 
ble Bath in the Middle, with a Circle or Trench of Water about it for the 
better Ornament. On every ſide it has a Nichio, wherein is a Fountain, 


In the Middle of the Anii-chamber (where they leave their Cloaths) there 


is alſo a fair Stone Baſon, and a Fountain. 


g. The Bath of Velibey, which hath a ſtrong ſulphurous Smell, and a pe- 


trifying Juice in it, and is ſo hot, that to make it tolerable it requires the 


Addition of cold Water, is the nobleſt Bath of any. The Anti-chamber 


is very large, the Bath- room capacious and high-arched, and adorned with 
five Cupola's ; one, a very fair one, over the great round Bath in the Mid- 
dle; and one leſſer, over each of the four Corners; where are either Baths 
or Bath-ſtoves for more private Uſe: In theſe the Turks take off the Hair of 
their Bodies by a Pſilothrum, mix'd with Soap ; it being not their Cuſtom 
to have any Hair except on their Beards, and a Lock on the Crown of their 


Heads. Twelve Pillars ſupport the great Cupola; between eight whereof are 
Fountains of the hot Water, and between the other are Places to ſit down, 


where the Barbers and Bathmen attend. And each of theſe Places have two 
Ciſterns of Free-ſtone, into which are let in hot Bath-water, and alſo cold 
Water, to be mixed and tempered, as every one pleaſeth. 

Men bathe in the Morning, and Women in the Afternoon. When any 
Man intends to bathe, having enter*d the firſt Room, he finds there diverſe 
Servants attending, and furniſhing him with a Cloth and Apron. Then he 
puts off his Apparel, and having put on the Apron he entereth the ſecond 
Room, wherein the great Bath is, and fits on the fide of the Bath, or be- 
tween the Pillars nigh a Fountain; where the Barber ſtrongly rubs him 
with his Hand opened, fetching out his Arms, and lifting them up; 
after which the Party batheth. Then if he be a Subject of the Grand 
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Seignior's, or it be the Cuſtom of his Country, he hath his Head ſhav'd 
and, if a young Man, his Beard, except the upper Lip. Next, the Barber 
rubs his Breaſt, Back, Arms and Legs with an Hair-clolh, while he either 
ſitteth or-lieth with his Face downward ; then waſhes his Head with Soa 
and after throws cold Water upon him all over his Body, and ſo the Party 
walks about in the Steam of the Bath for a time. 

Theſe Baths are made uſe of two ways ; either by entring into the Wa- 
ter, or ſitting about the Bath in the Steam. For the Vapour of the Bath 
makes the whole Room a Stove, and moſt ſweat as long as they ſtay in it; 
and ſome enter not the Water at all, but have it poured upon them, or 
elſe only continue in the Steam of the Bath, which ſufficicntly provoketh 


XL. Five Miles from Padua are the Waters call'd Aponenſia, from a Tei 
call'd Aponum. They are actually very hot and ſtinking, and yield a great 
deal of very fine Salt, of which the Natives ſerve themſelves in their ordi- 
nary Occaſions. The Salt is gather'd after this manner : The Natives, after 
Sunſet, ſtir Pieces of Wood in the Water, and preſently the Salt ſticks to 
them, and comes off in ſmall Flakes, exceeding white, and very ſalt; this 


never loſeth its Savour. The People there with the ſame Water uſed to 
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waſh their Walls, to render them whiter than ordinary; which it doth even 
whiter than Lime. Such Walls conſerve their Salineſs ſome few Days only, 
and then become inſipid, even tho? they ſweat forth a white Excreſcence in 
Thin and light Flakes, like Nizre, many Years after. But that Salt, that is 
collected from the Stones, Gravel, and Earth, by which the Rivulets de- 
ſcending from theſe Baths do run, is without any Taſte of Salt, though 
there be no Difference in the Form or Colour from that which is gathered 
with the wooden Inſtruments, _ 


XLI. In Jamaica there is a very hot Spring of mineral Water, but the Di- 
ſtance and Trouble of getting to it has kept People from trying it ' till this 
laſt Month (viz. Mar. 1693.) when two Perſons, the one very much mace- 
rated with the Belly-Ach, and another with the Pox, as is ſuppoſed, went to 
it, carried Clogths, built a Hut to keep them from the Rain and Sun, and 
both preſently by drinking and bathing found ſuch Eaſe, that in about ten 
Days they return'd perfectly cur'd. It comes out of a Rock in a freſh Cur- 
rent, near to a fine Rryulet of good cool Water, but is ſo Hot, that they 


all affirm it ſoon boils Eggs, ſome ſay Craw-f/h, Chickens, and even a Turkey ; 


but perhaps this laſt wants good.Confirmation. However it 1s certain, that, 
near where it comes forth, there is no enduring any Part of the Body, but 
it takes off the Skin. It cures Ulcers, and contraffed Nerves and Sinzws, 


in a few Days, to a Miracle. Colonel Beckford, who was given over by 


the Phy/icians, with Pains in his Bowels very acute, that had worn him out, 
and another for the Venereal Diſeaſe, and one for the Belly-Ach, went up 
ſince. Col. Beckford is finely recovered, and the other almoſt cured of his 
:Ulcers ; ſo that the Water is beyond doubt, and many are reſorting to 1 
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It has been tried with Galls in my Sight, and it makes the Water in 24 
Hours look. only like Canary, or Old Hock. But we have a fine large River 
runs by the ſides of this Town, which ſerves all the People for drinking and 
other Uſes, and was by the Spaniards call'd Rio Cobre, or the Copper River; 
this now our Curioſity has led us to try with Galls, and in one Night the 
Water turns to a deep Green, more inclining to Black, deeper colour'd than 
any Emerald I ever ſaw ; which makes me doubt the Copper Mines in it are 


not enough digeſted, and that *tis unwholſome 3 but were the Copper more 


refined and excellent, it would be a ſalubrious Water. I have allo tried ſe- 
veral Water-ſprings and Rivers hereabouts, and find them all ting'd with 
ſome Metal or other. | „ c 
2. We have lately diſcover'd two Hot Springs in Jamaica; one to Wind- 
ward, which ſeems ſulphurous; the other to Leeward is very ſalt, but, as 
I am told, does not partake of Brimſtone; and both very much magnified 
for the Epidemick Diſeaſes of theſe Parts, the Dry Belly-ache, Pains of the 
Nerves, and ..-. 5; ; on 
XLII. Tho? the Particles of Vater are ſo minute, that we cannot diſ- 


cern them with our Eyes, yet by feeling we may diſtinguiſh the acute and 


vigorous Particles of healing Waters, from the languid and hurtful Particles 
of common Waters. The healing Water will intermingle with their Aſperi- 


ties ſuch an agreeable Titillation, as will invite us to rub in, or preſs on the 


cleanſing and terſive Water; and will all along recompenſe the Pain of 
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ſearching the Wound by their active Frictions with ſuch ſpeedy Reparations, 


and ſuch indulgent Degrees of Sanation, as mitigates the Torment with 


Store and Variety of Pleaſures. Other common Waters, even thoſe of ſome 


of the pureſt and almoſt cryſtalline Fountains, are moſt poiſonous ; encreaſin 


Tetters, and fomenting Ulcers, with an inward and ſullen Painfulneſs. This 


dextrous Water, by a moſt favourable Chirurgery, ſearches to the bo/tom of 
old and cancerous Ulcers, ſweeps or ſhaves away the Roots of Tetters and Can- 
cers, and appeaſeth the unnatural Rage; and ſome of theſe healing Waters are 
benign, whether we apply them outwardly, or truſt them inwardly for the 


Relief of out Entrails and Vitals, And by theſe remarkable Indications, and 


the Effects I have ſeen ſucceeding, I have been confirmed of the real Vir 
tue of ſome of the (ſo call'd) Holy Wells, of oldeſt Reputation in England, 
and have diſcovered other healing Springs, whoſe Virtues were not much 
known, or noted before. | | 5 
Our Eyes alſo may be in ſome Senſe good Witneſſes of peculiar Figures in the 
Particles of thoſe Spring-Waters which are proper for the Eyes. They ſeem to 
ſcour the Eyes, as it were with ſharp but very fine Gravel. And by this Indi- 
calion J have tried and found the Springs, which are extraordinary for the 
Eyes, and perhaps to cleanſe Optick Glaſſes. About 3o Years ago, in a very 
hot and droughty Summer, there was an Epidemical Diſtemper of Mens Eyes 
and Eye-lids; I found it ſo at London and Weſtminſter, and almoſt in every 


Houſe where I came, as I travelPd Weltward on both ſides Severn ; Verjuice, 


or the Juice of Crabs, was found the beſt Remedy ; and where they knew it 


not I gave notice of it; and all that try'd it, conteſs'd that it was not a very 
r b Ty un- 
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unpleaſant Application. Their Eyes had a fretting Itch, and Verjuice prov'd 
more agreeable than Yinegar or White Vine, or any other Liquor or Mix- 
ture. Some ſuch rickling Pleaſure, but yet more delicate and tender, there 
is in ſome Spring-waters, which are for the Eyes peculiar. 

The Springineſs of Wooll, more than of Linen, offers another viſible and 
tangible Demonſtration, how the ſtronger and quicker Springs of ſome Wa- 
ter, more than of other, may conduce more or leſs to healing ; or may. be 
more or leſs noxious, either inwardly taken or outwardly applied. ” 

I knew one, who was ſhot in his Heel with an Arrow, which carried with 
it a very ſmall Rag of the woollen Stocken: This Rag not being found by the 
Chirurgeons, tho? they were then of the beſt Note, the Wound became for a 
Year or two incurable ; and the Pain was ſo intolerable, that it was thought 
neceſſary to cut off his Foot. At laſt by chance the Rag was found, and 
taken away, and then the Cure was ſoon perfected. Woollen and Linen 
may have their Turns and Seaſons ; the one as a Mechanical Operation for 
heating by a cloſe and permanent Friction, the other as a quiet Lenitive. 
Our tender Skin can hardly bear the inceſſant Springine/s of Mooll; in a deep 
Wound we can leſs endure it. But the Springs of ſome Waters may be 
lined with a ſofter Liquor than the hairy curled. Filaments of Wool! ; and 
hence we may perceive how ſome Waters may by their rolling Particles be 
the greateſt Probes, and yet the ſureſt Searchers, Cleanſers, and Healers. 
And hence alſo, or the contrary, we may ſee how ſome Waters, which 
cure Ulcers and Cancers by outward Application, may be too buſily corro- 


five and dangerous if taken inwardly. 
I think. I may note, that generally all the Springs in England that are of 
very antient Eſteem for Healing, and were commonly call'd Holy-Wells, 

(ſuch as St. Winifred's Well in Flintſhire, of which I never made Trial, but 
it carries the greateſt Fame) are all very pure, and yield no kind of Sedi- 
ment, In this our Hot-Baths, and perhaps ſome few mineral Springs, are to 

be excepted. I muſt yet be more particular. | 

I know a Spring, which the Old People there call their Holy-Well, on the 

fide of a low Hill, in an arable Field, which (beſides the healing Qualities ) 

hath an extraordinary Efficacy in clearing the Skin from Sun-burnings and 
Freckles z and addeth as much Luſtre as agrees with the finer Art of conceal- 
ing Art, and with Modeſty ; and after waſhing 2 or 3 Mornings it makes 
the Skin as ſmooth as Glaſs. It paſſeth thro' a Vein of light Sand, if I may 
call it Sand; *tis more like to ſole kind of blueiſh criſped Marle ; *tis ſo 
light and hollow, as it were freſhly working by ſome Ferment; and *tis full 
of very ſmall and thin Lamine, ſeeming to be metalline and bright like the 
pureſt Silver, but the Refiners could not find it to be of any Value. I was 
inquiſitive to ſearch it out, whether this Water had the beautifying Property 
from the Silver-like Laminæ, or rather gave thoſe Veins of the Earth that 
Tindture and Ferment. Only two vas? can affirm: 1. I ſaw many Springs 
opened in the lower Grounds, which ſeemed in all appearance to run from 
the ſame Head, and had alſo the ſame very bright Ferment in their Paſſages 
where they were opened, but theſe had nothing of the ſame Property for 


Healin: 


e 


1 
Healing or for Beautifying ; as I found by many Trials, more than daily, for 
ſome Years together. 2. The common Fields adjoining had on their Clods 


and Fallows ſomewhat of the ſame Glittering, much faded, but enough to 


dazle their Eyes that fixed them on it in a bright Sun-ſhining. May not 
ſome ſubterranean Steam give the Tiniure both to that Vein of Earth thro” 
which it paſſed more freely, and alſo more forcibly to that Spring, by a 


greater Reſort, or by ſome Advantage it got by the Acent of the Ground? 


(And we commonly find theſe healing Springs either near the Top, or on the 
Side, or near the Foot of ſome Hill, or running from the Hill:) And thus 
the Steams reverberated and daſhed down by the Motion of the Air, and b 


the Weight of the Atmoſphere, may beget the ſame metalline Tincture in the 


adjacent Fields. This was far enough from yielding Sediment, and it had a 


pleaſing Smoothneſs, and was very inoffenſivè to the Stomach ; but it ſearch- 


ed the Eyes ſomewhat ſmartly, and cleared them ſpeedily, and was generally 
commended for many Healings both inwardly and outwardly, and was every 
way much more pleaſing than tormenting. 
Within two Miles of the ſame is another of their old Holy-Wells, on the 
Brow of ſuch another Hill, in an arable Field, within half a Mile of the 


| lofty Malvern-Hill : This is very kind for the Eyes, and hath alſo done many 


Cures upon putrid and fœtid Ulcers, which were many Years deplorable for 
incurable, as I can affirm upon my own Knowledge. I have ſeen it tried 
often, and always to good Effect; ſometimes conſiderably wonderful. 


Many drink of it, and much extol it for Healings : And I never could 
hear of any that complained of hurt done by it. It was ſomewhat aſperous, 


but pleaſing, in malignant Ulcers. 


But much greater is the Reputation of the Holy-Wells, as they call them, 
on the ſide of Malvern-Hills; which Hills divide Worceſterſhire from Here- 


ford/hire. The higher Spring is peculiar for the Eyes : About a Furlong low- 
er 1s the healing Spring ; this cureth many Maladies and Cancers, it applied 


before the Strength of Nature be overthrown. I have read in the Monuments 


belonging to the Hoſpital at Ledbury, a Town in the way from Hereford to 


thoſe Springs, that a Biſhop, ſome Ages paſt endowed that Hoſpital with 


Revenues for the Entertainment of diſtreſſed Paſſengers that travelled to 


thoſe Springs for Relief. Above 50 Years ſince I heard a panick Story ſpread 


all over the City and Country of Worceſter, that the Phyſicians had poiſon'd 
thoſe Wells. But I am perſuaded, that the ground of this Fable was only 
this: After more than ordinary Rain, for 1, 2, or 3 Years together (as it falls 


ſometimes in England) ſome common Waters, by a part of the ſame or ſome 


other Channel, do drive to the ſame Aperture, and drown the Excellency of 


the Healing Water. In this droughty Year (1669) we find, that many ex- 


cellent Springs have loſt more than half, and ſome more than 4 Parts of 5 of 
the Waters which they did uſually afford in the ſame Seaſons of the other 
moiſter Years 3 and the remaining Waters have the ſtronger Efficacy. Of 
this Expedtation from long Droughts I formerly advertis*d you. And *tis now 
remarkable, that the better Springs, which are on the ſide of the Hills and on 


the higher Ground, do maintain their Current much better than thoſe which 
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are in the lower Vale, *Tis ſo in many Places about us here, when the bet- 
ter Springs had loſt 4 Paets of their Current, many of the lower Springs 


were quite dried up. All theſe Waters are purely limpid, free from all Se- 


diment, very terſive and ſearching, moſt effectual at the Spring- bead. 
I omit many other healing Waters, that I may give you a brief Touch of 
ſuch mineral, ſaline, and medicinal Waters, as I have found or heard of 


in our Neighbourhood, namely about Zeovit in Somerſelſbire. I lately heard 


of two more melalline Springs in Dorſet ſhire, beſides that of Farrington ; per- 
haps their Virtues and their Fame are increaſed by this Drought. The ſaline 
Spring, mentioned by Dr. Highmore to be at Eaſt-Chenock, is about 3 Miles 
hence Weſtward. In a very droughty Summer I found it frong Brine. But 
there is a Salt-Spring of far greater Worth at Everich, about 12 Miles hence 


towards Shepton-Mallot, The Pool, which yieldeth vitriolate Salt, is in Sock. 
Dennis, 3 or 4 Miles from hence Weſtward. ?T'is not a great Pool, nor above 


ten Foot ſquare. Whether the Salt proceedeth from a Spring, or from a Vein 
of vitriolate Earth, I cannot yet determine ; but the Mud and Earth about 
it is as blue as any Roman Vitriol. In a long laſting and hard Froſt I ſent 
for a Quart Bottle of the ater, and found it very thick and blackiſh, and 
it ſcented intolerably ſtrong, not much unlike Gunpowder newly inflamed. 
Cloſe adjoining unto this Town of Zeovil were two Springs kind for the 
Eyes; the one in a Paſture, the other within a Bolt-ſhoot in a Field. 
The old People prefer that in the Paſture before the other, as they have 


it from elder Tradition, and their pretended Experience. And at this time 


the more, commended Spring, which is in the Paſture, and on the ſide of a 
riſing Ground, runs freely; the other is newly dried up. Tis not every 
light gravelling of the Eyes that ſufficiently indicates an extraordinary Eye- 
walter; many good Springs have a degree of Ter/ivene/s ; but that which is 
extraordinary hath a Fiction ſomewhat permanent, and is in the End gra- 
tifying. We have alſo, cloſe by our Town, a Spring called Ruſty-wel! ; 
where it breaks out, and where it firſt falls, it tingeth the Stones of the Co- 
lour of Ruſty Tron, and it hath the Smell ſtrongly, and ſeemeth to taſte of 
Ruſty Iron, yet is as clear as any Water; and I tried it for a Month or more 
in my Study, putting Corniſb-ſiate and Pebbles to it in a Glals, and it gave 


no Tincture at all to the Stones, nor any Sediment; ſo that I ſuſpe& the 


Tincture to proceed from ſome Effluvium mingled with the Water at firſt 
opening ; but I confide not much in the ſingle and ſhort Trial I made. 
Some old Men boaſt of many great Cures it hath done. 3 
Our Fore-fathers and very old Men ſcarce heard of the Name of the 
Scorbute ; 'tis a ſeaſonable Providence, if, ſince that Diſeaſe is become fo 
Epidemical, the Remedy ſhould be ſo obvious and vulgar, as 1s pretended 
to be by ſuch ferruginous Springs. | 25 
This breaks out near the foot of a lofty Hill, which continues, with ſome 
leſſer Falls, about 3 Miles Weſtward to Hamden-Quarry, where they dig a 
hard Freeſtone of a dark yellow Colour. At Weſt-Camel, 5 Miles hence 
Northward, is a very fœtid black Spring, which tingeth Silver black im- 


mediately; and J am told, that about 10 Miles hence, more Eaſtward, near 


Wine- 
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WWine-Caunton, not many Years ago, they digged for Coal, where the Coal- 
Men were endangered by a Faid Damp: And when they aſſayed the Coal 


in the Fire it proved very noiſom, ſo that they forſook thoſe Coal-Mines. 


Perhaps it may be ſerviceable to them that know not how to make an ho- 
neſt Uſe of Arſenic and other Poiſons. 


Here again, with ſome Timorouſneſs, I propoſe the Inquiry, whether l- 


terraneous Steams might not give the dark yellow Tinfure to the Hamden- 
Quarry, and the Property to this Water of Ruſty-well for the Pulvous Co- 
 loration ? It cannot be expected, that Materials, differing ſo much as Stones 
' ſeem to differ from Fater, when perfectly petrified, ſhould retain the ver 
ſame Colour, though both. received it from the very ſame Steams. The 
ſame I propoſe for the Blackneſs and Fœtidneſs of the Spring in Weſt-Camel, 
and of the Coal near Yine-Cannton ; that both may receive the ſame Tincture 
and Odour from ſubterranean Steams, which may perhaps be of ſo. many 
Kinds and Mixtures, as to cauſe much of the great Diverſities of Metals, 
Minerals, Earths, and Soils ; and of ſome minute Differences in the Colour, 
Taſte, Odour, and Dreſs of Vegetables , yea, and of the Furrs, Hairs, Wooll, 
and other little Varieties in Animals (particularly in Sheep) in ſeveral Places; 


more immediately in Vegetables, and of Animals by remoter Circumſtances ;. 


I will not except the Ethiopick Hue, and Humours of Men in diſtant Climates, 
though Vegetables and Animals do, for the moſt part, retain their ſeminal 
Properties in diſtant Climates for many Generations. And perhaps from theſe 
Terreſtrial Steams the Vegetables do imperceptibly draw ſome of their Salis, 
and much of their Nutriment. Oo, | 


For theſe Overtures I will at preſent inſtance no- more than thus. The 


illuſtrious Mr. Boyle hath, methinks, evinced, that the moſt ſolid Bodies, 
wie know, have their Atmoſpheres of Steams and Exhalations : And whatever 
the Materials be, which are under our Terrene-Cruſt towards the Center, 
whether fluid, flaming, or groſs Subſtances, they muſt needs hold an In- 
tercourſe of Tranſpirations, and mutually operateby their perpetual Agitations 
and Whirlings about: And by the Yulcano's, frequent in Japan, and in ſe- 
veral other Places, and by the Heats in deepeſt Mines, and by many other 
manifeſt Arguments, it appears, that there are always ſtrong Steams aſcend- 


ing towards the Surface of the Earth: And, if their generative Power and 


other Efficacies were duly examined, and proſecuted to the beſt Purpoſes 
we might perhaps in time find them to have a greater Virtue, and — 
uſeful for us, than many of the Conſtellations and Celeſtial Influences, which 
make no ſmall Noiſe amongſt Aſtrologers. 
XLIII. Viſiting the famous boiling Fountain at Peroul, not far from Mont- 
zelier, I found the Water to heave, and boil up very furiouſly in ſmall Bub- 
bles ; which manifeſtly proceeded from a Vapour breaking out of the Earth , 
for upon digging any where near the Ditch, and pouring other Maler upon 
the dry place newly dug, I obſerved in it immediately the ſame boiling, as 
the exquiſite Naturaliſt Mr. Ray has related in his Travels. The like bub- 
bling of Water is alſo found round about Peroul, upon the Sea-ſhore ; and 
in the Etarg it ſelf. But when I had taken ſome of the Sand and Earth out 
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of the Fountain and Ditch, and put it into Veſſels, pouring the ſame Wa- 
ter upon it, there did not appear the leaſt Perturbation or Alteration there- 
upon; the Superficies of the Vater continuing very ſmooth, equal, and 
quiet. And for further Satisfaction I ſought out, and diſcovered in ſeveral 
dry Places of the Ground thereabouts, many little Ventiducts, Paſſages or 
Clefts, where the Steam iſſued forth; at the Mouths of theſe Channels or 
Pipes, placing ſome light Bodies, as Feathers, ſmall thin Pieces of Straws, 
Leaves, &c. I found them ſoon removed away. This Vapour, upon the 
Application of a lighted Candle or Torch, did not flame, or catch the leaſt 
Fire; as the Fumes running through a boiling Spring near Wigan in Lan- 
caſhire do; with which thoſe burning Fountains near Grenoble in Dauphine, 
near Cibinium or Hermanſtadt in Tranſylvania, near Chermay a Village in 
Stitzerland in the Canton of Friburg, and that not far from Cracovia in 
Poland, do agree in many Particulars. Many hifing Springs, bubbling at 
the Top, I have found in Sw1i/zerland (the beſt watered Country that ever I 
ſaw) and in many Places near the Rhine. The like is related by Yarenius 
near Culma, and by Dr. Plo! in England. There are other boiling Waters of 
a quite contrary Temper, being actually Hot to ſeveral Degrees, ſo as to 
boil Eggs, and many other Things put into them; as thoſe near the Sol- 
fatara not far from Naples; as alſo upon the Top of Mount Zebio in the 
Duke of Modena's Territories, not far from his Villa near Saſſalo; in the 
Source of the Emperor's Bath at Men, in the Country of Zulters ; and in 
Faponia, mentioned by Yarentus. - : 

From the foregoing Hiſtory we may take ocgaſion to reflect a little upon 
the manifold Variety of Exhalations, prepared in and flying out from the 
vaſt Magazines and ſeveral Reconditories below, as to their Quailties ard Ef- 
fects ; ſome being cold and dry, reſembling Arr or Wind; as thoſe near Pe- 
roul, and in the Caverns of Mountains, eſpecially thoſe of #olus and other 
Hills of Italy; as alſo in Mines upon the meeting of Water. Others are in- 
flammable, and of a bituminous Nature, tho? not actually warm; as thoſe near 
Migan in Lancaſhire. There are alſo many Steams very Hot, Sulphurous, and 

Saline; more eſpecially thoſe in the natural Stoves, Sweating-vaults, Grottoes, 
Baths, and the Volcanoes near Naples, Bajæ, Cuma, and Puzzuolo; as alſo in 
ſome of the /ubterraneous Works at Rome. Others there are of an Arſenical, 
and ſuch like venomous Qualities 3 as in the Grotto del Cano on the Bank of 
the Lago Agrano, in many Mines, in poiſonous Springs and Lakes. 

Now theſe various Steams, meeting with and running thro' Waters, muſt 
cauſe a great Variety of Phænomena and Effects in them. Whether this great 
Diverſity proceeds from the various Breaths of the Pyrites, and the Lapis 
Calcarius, whilſt under their different States and Changes, or from other ſorts 
of Effiuviums, I dare not determine: But I am apt to believe that there ma 
be Veins of the Pyrites near thoſe Places; the /nflammability of which Mine- 

ral hath already been diſcourſed of, and made very clear by Dr. Lifter. 

An ingenious Author, relating the Hiſtory of a burning Fountain in the 
Palatinate of Cracovia, affirms, that upon evaporating the Water a dark or 
Pitch: like Subſtance may be extracted, which cures the moſt inveterate U- 
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) 
cers in a very ſhort Time; and that the Mud itſelf is very powerſul againſt 
Rheumatick and Gouty Pains, Palſies, Scabs, Sc. The Inhabitants of an ad— 
Jacent Village, who drink much of this Spring, do generally live to 100 or 
150 Years, which he attributes to the ſanative Virtue of the Mater. 
The Naptha, or Bituminous Subſtance floating upon a Spring at Pitchford 


in Shropſhire, and upon St. Gatharine's Fountain near Edinburgh, had been ſuc- 


ceſsfully uſed in Ulcerovs and Cutaneons Diſtempers. Many ſuch like Fount- 
ains of Petroleum, and Oily Subſtances, are to be met with up and down; as 
in the Iſland of Zant very plentifully ; near Gabian, in the Road from Mont- 
pelier to Beziers in Languedock ; in the Valteline, ſubject to the Griſons; at 
the Foot of Mount Zebio, in the Dutchy of Modena: Not to mention any 
of the Places written of already by Varenius. The Inhabitants, living near 
theſe Fat Olly Springs, take great care to gather and ſeparate the Biluminors 


Subſtance from the Water, making very conſiderable Advantages of them, 


for Mechanical and Medicinal Uſes. I have ſeen them gather. it up with La- 
dles, and put it into large Filtres, or into great Funnels ſtopp'd at the Bot- 
tom ;. or elſe into Barrels ſet on one End, which have Spiggots near their 
Bottoms; when they are full, and have ſtood a while, they open the Spig- 


got or Stoppel to let out the Vater; and, when the Oil or Bituminous Sub- 


ſtance begins to come, they preſently ſtop it again. | | : 
XLIV. 1. The Salt-Springs at Hall in Saxony are Four ; called Gutiaar, 
the Dutch Springs, the Wettritz, and the Hackel-doru. The three 1i-/# hold 
above 7 Parts of Salt, 3 of Marcaſites, and 14 of Water. The laſt holds 
leſs, but yields the pureſt Salt. 


They are (beſides their QEconomical Uſe) employed medicinally to bath 


in; and to draw a Spirit out of it, exhibited with good Succels againſt Ve- 


nom, and the Putrefaction of the Lungs, Liver, Reins, and Spleen. 
The Salt-Water at Lunenburg, being more greeniſh than white, and not 
very Tranſparent, is about the ſame Nature, and holds with that of Hall. 


It hath a Mixture of Lead with it, whence alſo it will not be ſod in Lead 


Pans; and, if it held no Lead at all, it would not be ſo good, that Metal 
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being judged to purify the Water; whence all the Salt of Lunenburg is pre- 


terred before all others that are made of Salt-Springs. 

2, I made Trial of that Salt-Spring at Eaſt-Chenocł in Somer/et/hire (above 
20 Miles from the Sea) which tho? not ſo ſalt, by reaſon of the late Rains, as 
in Summer, yet from a Wine-Quart, by Evaporation, yielded near 80 Grains. 

3. At Salt-Water-Haugh near Butterby, about a Mile and a half from Dur- 
ham, in the middle of the River Weare, riſes a Salt-Spring. It is good to 
be ſeen and taſted only in the Summer-time, when the Water is diſcharged 
all on one ſide of the Channel ; for in Winter, when the River 1s high, it 


loſes its Salt in the freſh Streams, ſo that they are not perceivable. The 
Water ſeems to bubble up equally in all Parts in the Channel, for the Space 


In Someriet- 
hire, by Dr. 
Highmote, 

N. 56. p. 1130. 


In the Bi- 
ſhoprick of 
Durham, by 
Ar. Hugh 
Tod, n. 163. 


p. 726. 


of 40 Yards in Length, and about 10 in Breadth. The ſalteſt of all the 


Springs iſſues out of the middle of a Rock, the Surface of which was ma- 
niteſtly faltiſh 3 and which, in a hot Day, as I was told, would be all co- 
vered over with a perfect Salt. I had all the Water laved out of the 3 55 
; where 
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where it ſeemed to ſtagnate, and immediately out of the Body of the Rock 
there bubbled up Water as falt as the former. It was as high as any Brine 
can be, and tho” but little in Quantity, in compariſon of the treſh River, yet 
of that Force to give a Brackiſhneſs to the Streams a hundred Yards below. 
Thoſe that have boil'd this Brine ſay, that it affords a great Quantity of Bay 
Salt, not ſo palatable, yet as uſeful as ordinary Salt is. It 7inges all the Stones 
with a red Colour, The Sea is eight Miles off, where neareſt. 

XLV. The Depth of the Salt-ſprings is in ſome Places not above 3 or 4 
Yards: In Nantwich the Pit is full 7 Yards from the footing about the Pit; 
which is gueſſed to be the natural Height of the Ground, though the Bank 
be 6 Foot higher, accidentally raiſed by Rubbiſh of long making Salt, or 
Walling, as they call it. In two Places within our Townſhip the Springs 
break up ſo in the Meadows, as to fret away not only the Graſs, but part 
of the Turf of the Meadow; and hath a falt Liquor ouſing as it were out of 


the Mud, but very gently. 


Our Country is generally a low Ground, witneſs the Name given to it, 
the Vale Royal of England; yet it is very full of collicular Eminencies and 
various Riſings, to-diltinguiſh it from being all Meadow. The neareſt Hills 
(of thoſe worth calling Hills) is about 7 Miles diſtant from the Springs; it 
is ſteeper but not much higher than Highgate-Hill. nl 

We have alſo a peculiar ſort of Ground in this County and ſome adjacent 
Parts, which we call Moſſes: And they are a kind of moortſh boggy Ground, 
very ſtringy and fat; which ſerveth us very well for 7, cut out like great 
Bricks, and dried in the Sun. And this kind of Ground is ſo much here, that 


there are few 7 awnſhips but they have their particular Moſſes. In theſe is found 
much of that Wood we call Firr- Mood, which ſerves the Country-People for 


Candles, Fewel, and ſometimes for ſmall Timber Uſes ; and this the Vulgar 
concludes to have lain there ſince the Flood. But generally theſe Moſes ſeem 
to be Places undermined by ſome ſubterraneous Streams; or by the Diſſo- 
lution of ſome Matter, that made them equal with the reſt of the Ground 


formerly: In which Conjecture I am confirmed by this, that near a Place 


of my Lord Cholmondeley's, called Bilkely, about 9 or 10 Years ſince, not 
far from one of theſe Moſſes, without any Earthquake, a Piece of Ground, 


of about 30 Yards over, fell in with an huge Noiſe, and great Oaks grow- 


Hut could then find no Bottom with the Ropes they had there: The Pit is 


ing on it fell in with it together; which hung firſt with part of their Heads 
out, afterwards ſuddenly ſunk down into the Grounds, ſo as to become in- 
viſible : Out of which Pit they drew Brine with a Pitcher tied to a Cart-rope, 


ſince filled up with Water, and now doth not taſte ſalt, but a very little 
brackiſh, a very ſmall Rivulet paſſing through it. The neareſt Salt-{prings 
to this Place are at Durtwich about three Miles from it. 


Our Springs are about 30 Miles from the Sea; and generally lie all along 


the River Weever: Yet there is an appearance of the fame Vein at Middle- 


wich, nearer the River Dane than Weever; which notwithſtanding ſeems not 


to be out of the Line of the Weever's Stream; and theſe lie all near Brooks 
and in the meadowiſh Grounds. | 


1 


1 
I could obſerve no Singularity at all in the Plants; for, where the Salt 
reaches the Surface, it frets away all, as I ſaid before; and upon the Turf, 
near the old decayed Pits, grows the very ſame that doth in the remoteſt 
Place of the Meadow; only I obſerve, that where the Turf was fretted away 
Ruſhes maintained their Station longeſt. 3 

The Water is ſo very cold at the Bottom of the Pit, that when the Bri- 
ners ſometimes go about to cleanſe the Pit, they cannot abide in above half 
an Hour, and in that time they drink much ſtrong Water. There is not 


any hot Springs (that I can hear of) nearer us than Buckſton-well, which is 


about 30 Miles diſtant. 

Several new Brine Springs have been of late both ſought and found ; yet 
none knows of any Shells, but rather a blackiſh Slutch mixt with the Sand, 
which infects the whole Spring (like the Scuttle Fiſh) black, when ' tis ſtir- 
red ; elſe the Water runs very clear. 


The Springs are rich or poor in a double Senſe; for a Spring may be rich 


in Salt, but poor in the Quantity of Brine it affords. Thus they have a rich 


' Brine in their chief Pit at Middlewich, which yields a full 4th Part of Salt; yet 
is it ſo thrifty in its Brine, that the Inhabitants are limited to their Propor- 
tions out * 4 it, and their Quantity is ſupplied out of Pits that afford a 
weaker Brine. Our Pit at Nantwich yields about 1 Pound of Salt for 6 
Pound of Brine ; but then *tis always, without any ſenſible Difference, ſo 
plentiful a Spring, that whereas they ſeldom Wall, that make Salt, in above 
6 Houſes at a time, and there are or ſhould be about 30 Wich-houſes in the 
Town; this Pit is judged ſufficient to ſupply them all, without falling much 


lower than a Yard or two at moſt. And this Advantage would accrue over 
and above, that ſuch quick Uſe of the Pit extreamly ſtrengthens the Brine, 


perhaps to a Degree little leſs than that of Middlewich-Pit : For, I have 
tried it my ſelf, that a Quart of Brine, when the Pit had been drawn off 
3 or 4 Days firſt to ſupply 5 or 6 Wich-houſes, hath yielded an Ounce and 


an half more of Sali, than at any other time when it hath had a Reſt of a 


Week or thereabouts. . 

Mar. 8. 1668. I weighed 2 Pounds of diſtill'd Water in a Narrow-mouth*d 
Glaſs-bottle, that I might take an exact Mark for a Quart. This Bottle, 
being filled with our Brine to the very ſame Mark, weighed (beſides the 
Tare of the Bottle) 2 Pound 3 Ounces and 5 Drachms. This was taken up 
when the Wich- houſes began to work, ſo that the Pit was but little drawn. 
I filled up the Bottle with the ſame Brine, and it weighed juſt 3 Drachms 
more. This Brine boiled away, without any Addition or Clarification, 
made 5 Ounces and 4 Drachms of Salt. Five Days after, when the Pit had 
been drawn all that while for the working of the Wich-houſes, viz. Mar. 13. 
the ſame Bottle, fill'd to the Quart Mark aforeſaid with Brine then taken up, 
weighed, beſides the Bottle, 2 Pounds 4 Ounces and an half: The fame 
time, the Bottle filled, as in the former Experiment, weighed juſt 2 Pounds 
and a half, which is 3 Drachms more than the Quarter Mark betore ; which 


boiled into Salt made 6 Ounces, 6 Drachms and 2 Scruples: Which exceeds 
Vor, II. 2 2 "me 


— — — 


Eo, 
the former Quantity of Salt, x Ounce 4 Drachms and 2 Scruples, though 
the Brine exceeded the former in Weight but 4 Drachms. 
By which Trial I confuted alſo a Tradition which the Briners have amongſt 
them, viz. that the Brine is ſtrongeſt at the time of the Spring-Tides, to wit, 


at the Full and Change of the Moon. For Mar. 8. aforeſaid was only one 


Day paſt the Full, and then the Brine was weaker than it was the 13th Day, 
when it was 6 Days paſt the Full. So that I conclude there could be no 
other Reaſon, than that the much drawing makes way for the Sali-Springs 
to come the quicker, and allows the leſs time for the Admiſſion of Freſb- 
Springs. Bur *tis obſerved by the Briners, that they make more Salt with the 


| ſame Quantity of Brine in dry than in wet Seaſons. 


Their manner of working is this; They have formerly boiled their Brine in 


6 leaden Pans with Wood-fire; upon which Account they all claim their 
Intereſt in the Pit by the Name of ſo many 6 Leads Walling ; by which they 
each know their Proportion; but, in the Memory of many alive, they changed 


their 6 Leads into 4 Iron Pans, ſomething better than a Yard ſquare, and 
about 6 Inches deep, ſtil] fitting the Content of theſe to that of the 6 Leads: 
And of late many have changed the 4 Iron Pans into two greater; and ſome 


Wall but in one; but ſtill the Rulers gage it to their old Proportions. 
They uſe for their Tewel Pit-Coals, brought out of Staffordſhire. Theſe 
Pans are ſet upon Iron Bars, and made in on all Sides very cloſe (that the 


Flame nor Smoak break through) with Clay and Bricks. They firſt fill their 


Pans with Brine out of the Pit, which comes to them in ſeveral wooden Gut- 
ters; then they pur into their Pans, amongſt their Brine, a certain Mixture, 
made of about 20 Gallons of Brine, and 2 Quarts of Calves, Cows, or chief 


| Sheep*s Blood, mixt into a Claret Colour: Of this Mixture they put about 2 


Fig. 63. 


Duarts into a Pan that holds about 360 Quarts of Brine ; this bloody Brine 


at the firſt boiling of the Pan brings up a Scam, which they are careful to 


take off with a Skimmer, made with a wooden Handle thruſt through a lon 


Square of Wainſcot Board, twice as big as a good ſquare Trencher : This they 


call a Loot. Here they continue their Fire, as quick as they can, till half the 
Brine be waſted ; and this they call Boiling upon the freſh, But, when *tis half 


boiled away, they fill their Pans again with new Brine out of the Ship (ſo they 
call a great Ciſtern by their Pan's Sides, into which their Brine runs through 


the wooden Gutters from the Pump, that ſtands in the Pit ;”) then they put 


into the Pan 2 Quaris of the Mixture following: They take a 2yart of Whites 
of Eggs, beat them throughly with as much Brine, till they are well broken ; 
then mix them with 20 Gallons of Brine, as before was done with the Blood ; 
and thus that which they call the Y/h1ites is made. As ſoon as this is in, they 
boil ſharply, till the ſecond Scum ariſe ; then they ſcum it off as before, and 
boil very gently till it corn; to procure which, when Part of the Brine is 
waſted, they put into each Pan, of the Content aforeſaid, about a Quarter of 
a Pint of the beſt and ſtrongeſt Ale they can get; this makes a momentary 
Ebullition, which is ſoon over; and then they abate their Fires, yet not ſo, but 
that they keep it boiling all over, though gently ; for the Workmen ſay, 
that if they boil faſt here (which they call bolting on the Leach, _ they 
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uſually all this time lade in their Leach-brine (which is ſuch Brine as runs 
from their Salt, when it is taken up before it hardens) if, I ſay, they boil 
faſt here, it waſtes their Salt. After all their Leach-brine is in, they boil gently 
till a kind of Scum comes on it like a thin Ice; which is the firſt Appearance 
of the Salt: Then that ſinks, and the Brine every where gathers into Cons 
at the Bottom to it, which they gently rake together with their Loots. I ſay 
gently, for much ſtirring breaks the Corn. So they continue till there is but 
very little Brine left in the Pan: Then with their Loots they take it up, the 
Brine dropping from it, and throw it into their Barrows, which are Caſes made 


with flat cleft Wickers in the Shape almoſt of a Sugar-Loaf, the Bottom up- 


permoſt. When the Barrow is full, they let it ſtand ſo for an Hour and an 
half in the Trougb, where it drains out all the Leach-brine aboveſaid ; then 


they remove it into their Hot-Houſe behind their Works, made there by 2 


Tunnels under their Pans, carried back for that Purpoſe. The Leach-brine, 
that runs from the Barrows, they put into the next Boiling; for *tis to their 
Advantage, it being Salt melted, and wanting only hardning. 


This Work is performed in 2 Hours in the ſmaller Pans, which are ſhallow- 


er, and generally boil their Brine more away; wherefore their Salt will laſt 


melts not ſo ſoon, and therefore is bought by them that carry it far. But 
in the greater Pans, which are uſually deeper, 7 are about half an Hour 


longer in boiling 3 but, becauſe they take their Salt out of their Brine, and 
only harden it in their Hot-Houſe, it's apter to melt away in a moiſt Air. Yet 


of this Sort of Salt the bigger the Grain is, the longer it endures ; and ge- 
nerally this 1s the better granulated and the clearer, though the other be the 
whiter, Upon which I rather think, *tis the taking of the Sali out of the 
Brine before it be waſted, that cauſes the granulating of it, than the Ale, to 


better, though it does not granulate ſo well, becauſe when the Brine is waſted, 
the Fire and the Stirring breaks the Corus. But this Salt weighs heavier, and 


which the Workmen impute it. This Kind meaſures profitably well, there- 


fore it is much bought by them who buy to ſell again. 


They never cover their Pans at all, during their whole time of boiling. 


They have their Houſes like Barns open up to the Thatch, with a Louverbole 


or two to vent the Steam of the Pans. Poſſibly Tiles may do better, but 


no Body 1s yet ſo curious as to try ; but the Steam 1s ſuch, that I am confi- 
dent no Plaiſter will ſtick, and the Board will warp, and their Nails will 
ruſt ſo, as quickly to fret in Pieces. EY: 5 


With our Salt both Beef and Bacon is very well preſerved ſweet and good 


a whole Year together; and I do apprehend this Salt to be rather more ſearching 


than French Salt, becauſe I have often obſerved, that Meat kept with this Salt 


ſhall be more fiery Salt to the midſt of it, than I have obſerved when I have 


eaten powder*d Meat on Ship-board, which was probably done with French 


Salt; I then being on the South-lide of England, and in a Dutch Veſſel. Tis 
certain Cheſhire ſends yearly much Bacon to London, which yet had never an 
Mark of Infamy ſet upon it; and hang'd Beef (which others call Martinmaſs- 


beef )/is as good and as frequent in Cheſhire as in any Place; ſo that I conclude 


that this laſt is fully effectual for any uſe, and as good as any other. 
102 1 The 
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The Sweepings of ſuch Salt is conſtantly ſhed and ſcattered about on the 
Floor, not without taking much of the Dirt (which occaſions its Greyneſs) and 


is called Grey-Salt, This ſells not at half the Rate of /hite-Salt, and is only 
bought up by the poorer ſort of People, and ſerves them in ſalting Bacon, 


coarſe Cheeſe, &c. Cats of Salt are only made of the worſt of Salt, when 


et wettiſh from the Paus; molded and intermixt with interſperſed Cummin- 


Seed and Aſhes, and fo baked into a hard Lump in the Mouths of their 
Ovens, The Uſe of theſe is only for Pigeon-houſes. But Loaves of Salt are 
the fineſt of all for Trencher Uſe. There is no Difference in the boiling of 


theſe from the common way of the fine Salt; but in the making up ſome 


Care is uſed : For firſt they cut their Barrows, they intend for Salt-Loaves, 


with a long Slit from Top to Bottom equally on both Sides; then they tie 
both Sides together with Cords; then they fill this Barrow with Salt boiled 
as uſually, but in the filling are careful to ramm down the Salt with the End 
of ſome wooden Bar, continuing this till the Barrow be fill'd to their Minds; 


then placing it ſpeedily in their Hot-Houie, there let it ſtand all the time of 


their Walling: Wherefore they prepare for their Loaves at the Beginning 
of their Work, that they may have all the Benefit of their Hot-houjes ; and, 
when theſe begin to ſlack, they take out the Loaves, and untie the Cords. 


that faſtened the Barrow, that both Sides of the ſame may eaſily open without 
breaking the Loaf. They then take the Loaf and bake it in an Oven where 


Houſhold-Bread hath been baked, but new drawn forth. This they do twice 
or thrice, 'till they ſee it baked firm enough; and this being placed in a 
Stove or in a Chimney-Corner, and cloſe covered with an Hoſe of Cloth or 


Leather, like the Sugar-Loaf-Papers, will keep very white; and when they 

have Occaſion to ule any they ſhave 1t off with a Knife (as you do Loat- 

Sugar) to fill the Salt-ſeller. 1 | | 
Explicat ion Fig. 63. The Loot. 


ef the Fi- 
gures. 


Top of the Barrows, and patted down hard. C, The Leach-Trough. 
Fig. 65. aaaaaa, The Hot-houſe between the Wall and the Chimney. bb, 
two Tunnels, CC, The Chimney-back, into which the Tunnels convey the 
Smoak. dddd, The 4 Pans. E, The Partition-Wall between the Pans and 
the Hot-houſe. ff, The Fire-places. gg, Ajh-holes. hh, The Hearth below. 
ni, The Deſcent to the Hearth. ; Te if 
A Droi= The Country is neither Plain, neither hath it any great Hills, but man 
not - fnail Riſings ; the greateſt Hills near us being the Lichie within 6 Miles, which 
833 ſome call Look-high, ſuppoſing it to be the higheſt Ground in theſe Parts, be- 
n. 1422 Cauſe the Springs which riſe there run into the North and South Seas; near 
7. 1059 to which are Clent-Hills, about the ſame Diſtance, On the other Side the 


River Severn are Aberly Hills, at about 7 Miles Diſtance from us. There are 
many Salt-ſprings about the Town, which is ſeated by a Brook-ſide, called 
Salwarp-brook, which ariſe both in the Brook, and in the Ground near it, 


though there are but 3 Pits that are made uſe of 
Where the Springs are ſalteſt there grows nothing at all, but by the 
Brackiſh Ditches there grows Aſter Atticus. with a pate Flower, which I find 
no where elſe with us. Some 


— 


Fig. 64. aa, Two Barrows filled with Salt. bb, The Salt heaped above the 
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Some of the Sali-ſprings riſe on the Top of the Ground, which are not fo 


ſalt as others. The great Pit, which is calPd Upwich-Pit, is 3 Foot deep, in 


which are 3 diſtin&t Springs riſing in the Bottom; one comes into the Pit 
North-weſt, another North-eaſt, the 3d South-eaſt, which is the richeſt both 
in Quantity and in Quality. They all differ in Saltneſs, which I can give no 
exact Account of, it being impoſſible ſo to ſeparate them, that there ſhall be 
no Mixture; the Pit is about 10 Foot ſquare ; the Sides are made with ſquare 


Elms jointed in at the full Length, which I ſuppoſe is occaſioned by the Sal:- 


neſs of the Ground that appears to me to have been a Beg; the Surface of it 


is made of Aſhes. That it was originally a Bog, I am induced to believe, for 


not many Years ſince, digging to try the Foundation of a Seal, (for ſo we 
call our Houſes we make Salt in) I thruſt a long Staff over Head. 

Tho? the Brine be colder than the other Water, yet it never freezeth; but 
the Rain Water, that lies upon the Brine, in extream hard Froſts will freeze, 
bur not much. ET, | 

The Soil about the Town, on the lower Side of it, is a black rich Earth, 
under which 2 or 3 Foot 1s a {tiff gravelly Clay, then Marle. Thoſe that 
make Wells for freſh Water, if they find Springs in the Marle, they are ge- 
nerally freſh ; but if they ſink thro? the Marle, they come to a whitiſh Clay 


mixed with Gravel, in which the Springs are more or leſs brackiſh. 


In the great Pit at Upwich we have at one and the fame time 3 Sorts of 
Brine, which we call by the Names of Fir/t-man, Middle-man, and Laſteman; 
theſe Sorts are of different Srengihs ; the Brine is drawn by Pump; fo that 
which is in the Bottom is firſt pumped out, which is that we call Firft-man, . 
Sc. That I might make an exact Trial of the Strength, I made me a Quart 
that contained 24 Ounces Troy of diſtill'd Water; which Quart being filled 
with the. firſt Brine, beſides the Tare of the Quart weighing 29 Ounces, 
made 7 Ounces and 3 Drams of Salt without any Addition; the next Day! 
weighed the ſame Salt again, and it weighed 7 Ounces and 6 Drachms ; ſo 
that 4 Tuns of Brine make above one Tun of Salt. The ſame Quart filled 
with Middle-man, which is the ſecond ſort of Brine, weighed 28 Ounces; I 
alſo weighed a Quart of Brize as it came immediately out of the Springs. 
which weighed 28 Ounces, and the 3d fort 27 Ounces ; ſo that what the firſt 
gets, the laſt loſeth, which doth precipitate as much in 24 Hours, as if it 
itood a much longer Time. I 

The Quantity of Brine that this Pit yields every 24 Hours 1s as much as 
will make 450 Buſhels of Salt, which is drawn out twice or three times a Day, 
for ſo oft we ordinarily draw, and that as long as the Pump will go. 

In the beſt Pit at Netherwich a Quart of Brine weighs 28 Ounces and an 


half; this Pit is 18 Foot deep, and 4 Foot broad, and yields as much Brine 


every 24 Hours as makes about 40 Buſhels of Salt; there is but one Spring 
in the Pit, that comes in 2 Foot and 8 Inches above the Bottom. 

The worſt Pit at Netherwich ts of the ſame Breadth and Depth as the for- 
mer, a Quart of Brine out of which weigheth 27 Ounces, and yields as much 
Brine daily as makes about 30 Buſhels of Salt, In this Pit are 3 Springs 
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two in the Bottom, and one about 2 Foot higher. Theſe Pits are within 6 
Yards of one another. 

Theſe Pits are near the Brook ; the great Pit on the North Side; and about 
a Quarter of a Mile lower, the 2 leſſer Pits on the South-ſide. 

In the great Pit I found no Variation either in Quality or the Strength 
of the Brine, but the Springs in the other Pits are augmented by much Rain, 
and yield leſs Salt. 

That every Man may know his own Proportion, the Brine 1 is divided into 
Phats Mallings; a Phat Walling is divided into 12 weaker Brines; and ever 
weaker Brine is divided into 8 Burdens, every Burden being a Veſſel that con- 
tains about 32 Gallons ; whercof every one hath 6 Burdens of Fir/t-man, 6 of 
Middle-man, and 6 of Laſt-man, ſo that every Man hath not only his juſt Pro- 
portion in Quantity, but in Quality alſo. This Brine 1s carried in Coolers 


to every Man's Seal by 8 ſworn Men, which we call Maſters of the Beachin, 


and 4 Middle men, and there put into great Tuns for Uſe. 

The Fewel heretofore uſed was all Wood; but, ſince the Wood bath 
been deſtroyed by the Iron- Works, we uſe almoſt all Pit-coals, which are 
brought to us by Land 13 or 14 Miles. 

The Phats we boil our Brine in are made of Lead, caſt into a flat Plate at s 
Foot and an half long, and 3 Foot over ; and then the Sides and Ends beaten 
up, and a little raiſed in the Middle; which are ſet upon Brick-work, which 
we call Ovens ; in which 1s a Grate to make the Fire on, and an Aſh- hole, 
which we call a Trunk : In ſome Seals are 6 of theſe Pans, in ſome 5, and 
ſome 4, ſome 3, ſome 2. In each of theſe Pans is boiled at a time as much 
Brine as makes 3 Pecks of white Salt, which we call a Lade, and is laded out of 
the Pan with a Loot, and put into Barrows, which are ſet into Baſtals over 
Veſſels we call Leach- combs, that the Brine may run from the Salt; which 


| Brine we call Leach, with which we dreſs our Phats, when the cold Brine 


they are firſt filled with is ſomething boiled away. In theſe Baſtals the Salt 
ſtands till it's dry, which is about 4 Hours; then we carry it into Cribs, 
which are Houſes boarded on the Bottom and Sides, where tis kept till 
ſold, which is ſometimes half a Year, or 3 Quarters 3 in which time, if the 
Crib is good, it will not waſte a 127h Part, the Salt itſelf being of ſo ſtrong 
a Body: Whereas in Cheſhire they are forced to keep their Salt in Barrows 
in Stoves to dry it, and make it no faſter than they ell. 

For clarifying the Brine we uſe nothing but the Mpites of Eggs; of TR 
we take a QT, of a While, and pur it into a Gallon or two of Brine ; 
which, being beaten with one's Hand, lathers like Soap; a ſmall Quantit 
of which Froth put into each Phat raiſeth all the Scum (ſo that the Vile of 
an Egg will clarify 20 Buſhels of Salt; ) by which Means our Salt is as white 
as any thing can be, neither hath it any ill Savour, as that Salt hath that 
is clarified with Blood. 

For granulating it we uſe nothing at all; for the Brinc is ſo ſtrong of itſelf, 
that, unleſs it be often ſtirred, it will make Salt as big grain'd as Bay-S alt. I 
have boil'd Brine to a Cand y-beight, and it hath produced Clods of Sal! as clear 
as the cleareſt Allom ; bike e of May Salt; ſo that we are neceſſitated to 


put 


which appears by our long keeping it without any Fire. 


(359) 
put a ſmall Quantity of Rein into the Brine, to make the Grain of the Salt 
ſmall. | 


Beſides the Y/hite-Salt we have another Sort that we call Clod-Salt, which 
grows to the Bottom of the Phats ; that, after the JY/hite-Salt is laded out, is 
digged up with a Picker, which is made like a Maſon's Trowel, pointed with 
Steel, and put upon a ſhort Staff ; this is the ſtrongeſt Salt I have ſeen, and 
is moſt uſed for ſalting Bacon and Neats-Tongues ; it makes the Bacon redder 
than other Salt, and makes the Fat eat firm; if the Swine are fed with Ma}, 
it hardens the Fat almoſt as much as if fed with Peaſe, and ſalted with white 
Salt. It is very much uſed by Countrywomen to put into their Runnet Pots, 
and, as they ſay, is better for their Cheeſe. Theſe Clods are uſed to broil 
Meat with, being laid on Coals. We account this Salt to be too ſtrong to 
ſalt Beef with, it taking away too much of its Sweetnefs.  _ 3 

A third ſort of Salt we have, which we call Knockings, which doth candy 
on the Stails of the Barrow, as the Brine runs from the Salt, after it is la- 
ded out of the Phats. This Salt is much uſed for the ſame Uſes as the Clod- 
Salt, tho? it is not altogether ſo ſtrong. en 

A fourth Sort we have, which we call Scrapings, that is, a coarſe Sort of 


Salt that is mixed with Droſs and Duſt that cleaves to the Tops of the Sides 


of the Phats ; this Salt is ſcraped off the Phats when we reach 'em, that 
is, when we take our Phats off the Fires to beat up the Bottom, and is 
bought by the poor ſort of People to ſalt Meat with 
A fifth Sort is Pigeon-Salt, which is nothing but the Brine running out 
through the Crack of a Phat, and hardens to a Clod on the outſide over 
the Fire. | 
Laſtly, The Salt-loaves are the fineſt of white Salt, the Grain of which is 
made ſomething finer than ordinary, that it may the better adhere toge- 
ther; which is done by adding a little more Roſin, and is beaten into the 
Barrows when it is laded out of the Phat. | 
Our Salt is not ſo apt to diſſolve as Cheſbire-Salt, nor as that Salt that is 
made by diſſolving Bay-Salt, and clarifying it, which is called Salt upon Salt, 
I believe there cannot be better white Salt than ours, for ſeveral Reaſons. 
1. There is none can be whiter, and conſequently more free from Droſs. 
2. It is the weightieſt as I have ſeen my ſelf, and been informed by others; 
for the Bags of Salt, I have uſually ſeen brought out of Cheſhire on Horle- 
back, contain 6 Buſhels and a half, or 7 Buſhels; whereas the beſt Horſes 
that carry Salt from hence, if they carry it above 5 Miles, carry not above 
3 Strike and 3 Pecks, or 4 Strike. A Wincheſter Buſbel of our Salt weighs 


half a hundred Weight; ſo that it mult neceſſarily follow, the weightieſt 


and drieſt muſt needs be beſt. | 

3. In the time of the firſt. Duteb War our Salt was carried down into the 
Weſt, where they had none before bur forcign Salt; where, at firſt uſing 
ours, they complained that 1t made their Meat too falt ; which was becauſe 


they put as much of ours on their Meat as of others: If ſo, it mult be bet- 
ter than French Salt, 


— 


« 1 * — - 

. * +; 
„ rn "ho 
* * 


. ( 74% ) 3 
I have been aſſured by many-that+have made uſe both of ours and Che- 1 
ite Salt, that both for Fleſh and W Meat they muſt lay on more of Che- "I 
/hire-Salt than of ours. . 5 
5. It doth preſerve all Sorts of Blot by long Voyages, viz. to Jamaica, 
as well as any, which hath been lately kried. 
6. I have ſeen Herrings that have been ſalted with our Salt in Ireland, and 
- brought over to this Fown, which have been whiter and better taſted than 
thoſe ſalted with Bay: all. | 
7. It is an ordinary Way of powdering Beef with us to give it but one 
ſalting to keep it the whole Lear. 
We uſe not Iron Pans as they do in Cheſhire, and other Places ; for we 
have found upon Trials, that the Strength of the Brine doth fo corrode, that 
It quickly wears out thoſe of forged Iron, and breaks thoſe of caſt Iron. 


„„ ENT Army Requeſt two curious Obſervers, Neighbours to the Brine- 
Fen of Suk Pits in Staffordſhire, to 8 Folds of fine Holland added as many more of finer 
from Brine 3 Cambrick ; through both which they ſtrained a competent Quantity of the 
1 I " Brine, but found nothing left in this very cloſe Colander but a little black 
r. Duſt, which they imputed only to the Foulneſs of the Water, it being no- 
thing like Sand ; for, having examin'd the Cloth both with their Fingers and 
a Microſcope, they could feel or ſee no more of Sand than if they had per- 
colated the cleareſt Spring-water; and yet this Brine is found to hold in 
boiling at leaſt 4 of as much Sand as Salt. 
-:.- "wat notwithſtanding this Experiment, it did not ſeem to their Appreben- 
ons neceſſary, that the Sand ſhould be generated in the boiling, but might 
rather be originally there; for, before they ſtrained it, they obſerved in the 
Water, by the Help of a Microſcope, a great Multitude of very minute 
Animals, Fed imaller than thoſe in Pepper Water, iwimming about in it, 
together with many ſmall tranſparent Plates, ſome of them a little bigger 
than the Animalcules, and ſome leſs 3 but all of a rectangular, oblong Fi- 
gure, tho? ſome indeed ſeemed very near a ſquare; which they found alſo in 
the Water, after ſtraining, as thick as before; the Pores, or rather Interſtices, 
between the Threadyof the Holland and Cambrick appearing in the Micro- 
cope 20 times greater than either the Animalcules or Plates. And theſe thex 
Judged to be the original Particles both of the Salt and Sand; which, as the 
ater evaporates in boiling, they thought might gather together till they 
made up ſuch a viſible coarſe Body, as we ſee the greater Corns of each are. 
Wherein they were confirmed in a little time; for obſerving, with an excel- 
lent Microſcope, ſome of the ſtrong Brine, which drops from the Baskets or 
Barrows when the Salt is firſt put into them, though at firſt it looks like 
clear Water, yet upon a more accurate Obſervation it appear'd exceeding 
full of theſe oblong Particles; which, as they look'd on them, they could 
ſenſibly perceive to gather together, and club to make greater Parts; and, 
as the Water dried off from the Glaſs, to grow far larger and larger, till 
they appear'd as big, and not much unlike a large-ſiz d Table Diamond: 
Which made them gueſs, that the Sand _ be alſo * 
(1 
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At Nantwich, upon the ſame River, is one very large Brine-pit : This 
Water alſo plainly ſmells as it were corrupted, or like Sulphur, but no- 
toriouſly upon a few Days forbearance of the Pit. It becomes atrament- 
ous with Galls. It yields a white Sand or Stone, adhering in the manner of 
thin Scales, to the Bottom of the Iron-Pans, in which the Brine is boiled. 
Weſton Brine-pit near Stafford, This Water in the Pit ſtinks like rotten 
Eggs: With Galls it becomes ſuddenly atramentous. It purges and vomits 
violently, and that drunk in a ſmall Quantity. Here are uſed. Sand-pan; 
to catch the white Sand, and there are Flakes of Stone alſo raiſed from the 
Bottom of the great Iron Boilers. 1 
i, J Droitwich in Worceſterſhire: The upper Wych or Brine- pit is very neatly 
rin. kept, and exceedingly drawn, becauſe there are ſo many Proprietors, and 
bur a ſmall Pit, comparatively to thoſe which have been named above. 

Here the Salt is boiled in ſmall Leaden Pans, and there is not the leaſt - 
Grain of Sand at any time, which either falls before the graining of the 
Salt, or that adheres to the Pans bottoms, notwithſtanding what hath been 
ſaid to the contrary: And therefore this Brine being naturally without 
Sand, it muſt yield the more wholeſome Salt. 

The lower Pit at the Netherwych in the ſame Town hath but one Proprie- 
tor, as I remember, and therefore is leſs drawn, but yet is conſtantly and 
well wrought. Here is alſo no News or Knowiedge of any Sand at all, 
The Water of thoſe Pits ſtink like rotten Eggs, elpecially after Sunday's 

Reſt: And (NV. B.) will, if Fleſh be pickled in them, make it ſtink in 
12 Hours. And yet the Salt that is boiled out of thele Pits, is accounted 

the very beſt Inland Salt of England, and I believe as good as any in the 
World. 5 = 

I obſerved in a Ditch over-againſt the Nether Wych-Houſe, the Water 
ſtanding with a white Scum, as at the Sulphur Spaws in Torkſhtre. 

I ſhall add by way of Corollary, 1 

1. That all our 7orkhire Wells call'd Sulphur Spaws (which are many) 
are no other than ſo many Brine-pits, and if they were well drawn and 
wrought, would be as little offenſive in ſmell. | 

Vid. mfr 2. That this Stone-powder is alſo to be found adhering to the Iron Pans, 
88 where the Sea-water is boiled into Salt, as it is at Shields, in the Biſhoprick 
of Durham; but I do not remember it to be in the Lead-pans at Medop 
and Milthrop in Lancaſhire, where the Sea - ſands are lixiviated, and that Lixi- 
vium of Sea: ſalt by Inſolation: Nor could I obſerve it in the leaſt, in diſtill- 
ing of Sea-water in a Glaſs Still, or in the Zorkſbire ſtinking Wells; of 
which a good Quantity is yearly made for medicinal Uſe, or rather Curio- 
lity, to vend to Strangers. : 
VNV. B. This Sand falls to the Bottom before the Salt-Grains. 
This is ſo alſo in all other Mineral Salts, whoſe Brines being boiled, ever 
let go firſt this ſtony Part: The Oker falls in Powder upon the firſt boiling, 
but the Lapis Calcarius riſes and flakes like Wafers, which yet falls in Pow- 
der by Froſt, as we have elſewhere obſerved. _ 
3. This 


* 
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This Stone-Powder irrigated with fair Water, and kept moiſt, does — 
yield in immature Salt of an uncommon Fi Sure Which I have deſcribed Med. Angl. 


at large and figured, 


4. Notwithſtanding the great Affinity betwixt the Salt of the Midland 
Brine-pits, which is common Salt, and the Sca-Salt: I muſt not omit 
(amongſt others) a ſpecifick Difference, which is by me (that I know off) 
now. firſt publiſhed, and which, in my Opinion, makes the Sea-water a 
Water of its own kind: And alſo ſhews, that none of the Productions 
of incinerated Plants are truly a Marine-Salt. | 

The Angles of Chryſtals of common Salt, boiled out of the Midland 
Brine-pits;, as alſo of Salt-Gem, or Rock-Salt, which I take to be one and 
the ſame, are intire, and fo are all thoſe lixiviated marine Salts, ſo called 


and ſcribed By Dr. Grew, But the Angles of the Chryſtals of true Sea- 


Salt, are ever ſome of them cut off into Triangular Planes at one of the 
Sides. And this I learnt by ſuffering a Bottle of $ea-water, taken up upon 
the Coaſt at Scarborough, where no River near enters it, to evaporate lei- 
ſurely placed in the Shade, after it had been half boiled away; and here ali 
the Chryſtals (which are many, and of different Magnitudes) did yet agree 


in a like Figure, as ts deſcribed ; j and I do not doubt but it will ſucceed 
with any Sea-waler. 


TT... YT YT a 7 | 


11, The Entry, by which the Sea-water oalfes 1 into B B. 


BB, The firſt Revepracle in which the Water maketh 3 Lge as 
ou ſee, and 1s 10 Inches deep. 


22, The Opening, by which the firſt and ſecond Receptacle have com- 
munication one with another. 


E EF, The 3d receptacle is properly called the Mariſb. 


d ddddd. i, a Channel very narrow, through which the Water muſt 
paſs before it enters out of the 2d Receptacle into the 3d. 


The Way of 
1 Frs Sale 
trance, 
by Dy. * * 
n. I- p- 1425 

Hg. 60. 


33, Is the Opening, vy which the Water runs out of the 2d into the 


3d Receptacle. 


The Pricks you ſee in the Water throughout the whole Scheme do mark 
the Courſe and Turnings which the Water is forced to make, 1t comes 
to 5 bh h h, which are the Places where the Salt is made. 

h h hh h, Are the Bed of the Mari/h, where the Salt is made; ad in 
them the Water muſt not be above an Inch and an half Deep. Each of 
theſe Beds is 15 Foot long, and 14 Foot large. 

99999, Are the little Channels between the Beds. 


88888, Are the Apertures, by which the Beds receive the Sea-water 
after many Windings and Turnings. 


When it rains, the Openings, 22, 33, are ſtopped to hinder the Water from 
running into the Mariſb. Unleſs it rain much, the Rain-water doth little 
hurt to the Mariſh; the Heat of the Sun ſufficiently exhaling it, 1f it be not 
above an Inch high; only if it have rained very plentifully that Day, no Salt 
is drawn for the 3 or 4 next Days. 2 if it Rain 5 or 6 Days, the People 

a a 2 are 


tay 


are then neceſſitated to empty all the Water of the Beds by a peculiar Chan- 
nel, which cannot be opened but when it is low Water. But *tis very ſel- 
dom that it Rains ſo long as to conſtrain Men to empty thoſe Beds. 

The hotteſt Years makes the moſt Salt, and the hotteſt part of the Sum- 
mer there is Salt made even during Night. Leſs Salt in calm, then in 
windy Weather. 

The Weſt and North- welt Winds are the beſt for this Purpoſe. 

Our Country People draw the Salt every other Day, and every Time 
more than an hundred Pound Weight of Salt. 


The Inſtruments uſed to draw the Salt, have many ſmall Holes to let 


the Water paſs, and to retain nothing but the Salt. 

The reddiſh Earth in Mariſhes make the Salt more gray, the blewiſh, 
more white: Beſides, if you let run in a little more Water than you ought, 
the Salt becomes then more white, but then it yields not ſo much. Gene- 

rally all the Mariſbes require a fat Earth, neither ſpungy nor ſandy. 

The Salt-man who draw the Salt, mult be very dextrous. In this Je of 
Rhee, Men there are, that draw very dark Salt, and others that draw it as 


white as Snow; and ſo it is in Xaintonge, Chiefly, care is to be taken that 


the Earth at the Bottom of the Beds mingle not with the Salt. 

The Salt we uſe at our Tables is perfectly white, being the Cream (or that 
Salt which is formed on the Top of the Water) drawn 4 or 5 Hours before 
the Salt is to be drawn. The Grains of it are ſmaller than of the other. 
Generally the Salt of Xaintonge is ſomewhat whiter than ours. The Bigneſs 
of our Salt is of the ſize of a Pepper-Grain, and of a cubical Shape. 


The Mariſbes are preferred from one Year to another, by overflowing 


them a Foot high. - 
The Timber of the Mariſhes, if it be of good Oak, keeps near 30 
Years, but there is uſed but little Hood, all the Ditches and Apertures be- 
ing done with Sores. 
ge Dr XLIX. At Wire-water in Lancaſhire, Salt 1s gathered out of Heaps of 
J. Beal,". Sand along the Sea-fide in many Places: Upon which Sand (faith Speed) 
wks : the People pour Water, until it gets a ſaltiſn Humour, which they — 
wards boil with Turfs, till it becomes white Salt. 
The Water of the Brine-pits inSummer-time, when the Brine is ſtrongeſt, 
being caſt into any Place where it may be ſoon dried by the Sn, and where 
we would have Pigeons reſort, does pleaſe them well; ſo will any refuſe 


Brine being boiled up to a Conſiſtence. But I know not whether ſuch Brine, 


| taken from the powder'd Fleſh, will be kind for Sheep. 
in Gamany, Li. An obſerving Gentleman writes out of Germany, That no Salt-water 
3 128. Which contains any Metal with it, can well be ſodden to ſalt in a Veſſel of 
the ſame Metal which it ſelf contains, except Yiriol in Copper Veſſels, 
He adds, that to ſeparate Salt from Salt-water without Fire, if you take 
2 Veſſel of Wax, hollow within and every where tight, and plunge it into 
the Sea, or in to other Sall-water, there will be made ſuch a Separation, that 


the Veſſel ſhall be full of ſweet Water, that Salt ſtaying behind ; but though 


this Water have no ſaltiſn Taſte, yet he ſaith, there will be found a 9 | 
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Dr. Beal. 


\ 
(463. ) 
the Eſſay which is the Spirit of Salt, ſubtile enough with the Water to 
penetrate the Wax. | 
LI. We bave ſeen here (at Leyden) a Maid, of 13 Years of Age, which 
from the Time that ſhe was but 6 Years old, and began to be about her », 


1 l : Joints of 
Mother 1n the Kitchen, would, as often as ſhe was bid to bring her Salt, 7 mate 
or could elſe come at it, fill her Pockets therewith, and eat it, as other ng Salt. © 


Children do Sugar; whence ſhe was ſo dried up, and grown ſo ſtiff, that ay 


LII. Papers of 76% general Uſe, omitted, 


1. COME Objections of the Fr. Journaliſt to the Engines for drawing up «1g f. 


Mater from the Bottom of the Sea, and for ſounding the greateſt Depths. 

2. Inquiries concerning the Sea; by Mr. Rob. Boyle. n. 18. f. 315. 
3. Inquiries and Directions concerning Tides ; propoſed by Dr. F. Wallis. n- 17. pg7- 
4. Patterns of Tables propoſed to be made for obſerving of Tides, by Sir 

Rob. Moray. Hi e . 

5. Queries about Tides in China and the E. Indies; by Mr. Edm. Halley. n. 162. p. 685. 
6. Several Engagements for obſerving of Tides. 


2 5 eek | | n. 21. P.679, 
7. A Correct Tide-Table, ſhowing the true Time of High- Mater at Lon- phil. cy. n. 


n. 18. p.311. 


don Bridge to every Day in the Near 1682; by Mr. Flamſtead. 4. P. 102. 


8. The ſame, for the Tear 1683. 
9. The ſame, for the 7ear 1684. 


n. 143. p. ie. 


8 | n. 153. p- 478. 
10. The ſame, for the Year 1685. | . 165. p 21. 
11. The ſame, for the 7ear 1686. | 699 
12. The ſame, for the Year 1687. ; 5 %%, 
13. The ſame, for the Zear 1688. n. 185. p.32. 


14. Objections from Vaſſius, De Motu Marium & Ventorum, and from . 
Gaſſendus, De Aſtu Maris, to Dr. Wallis's Theory of Tides, anſwer'd; by 5.16. 5.286. 
Dr. Wallis. 
15. Quæries and Conjectures concerning Mineral Waters ; by Dr. Dan. n. pa. p. po. 
Foot. : | | > 4 : 
16, An Inquiry concerning the Cauſes of Mineral Springs propoſed ; by n-56.p.r131, 


Dr. F. Heat. 


17. Some Quæries whereby to examine Mineral Maters; by Sir Il. Petty. n. ic p. dor. 


18. Inquiries about the Sall- Springs in Worceſterſhire and Cheſbire; by 50. * 


19. Inquiries and Suggeſtions concerning Salt for Domeſtick Uſes ; by Dr. u. 103. P.. 
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n.148-p.338. 13. The Natural Hiſtory of the Chalybeat and Purging Waters of England, 
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CHAP. III. 
Mineraligy. 


J. "x HE Mine or Adit is to be made 7 or 8 Foot high, which tho' it 
M 


2 ſeems to make more Work downwards, yet will be found neceſ- 
39 ſary for making the better Diſpatch by rendring the 1nvention more effectual. 


3 There is a Tool of Iron well ſteeled at the End, which cuts the Rock (of To break 
1 the Shape ſhewed by the Ligure annexed) 20 or 22 Inches long or more, and hard Rocks, 
2 ſome 2 + Inches Diameter at the ſteeled End, the reſt being ſomewhat more ſons, * 4 
} flender. The ſteeled End is ſo ſhaped, as makes it moſt apt to pierce the 

3 Rock, the Angles at the End being ſtill to be made the more obtuſe, the 

; harder the Rock is. This Tool is to be firſt held by the Hand in the Mid- . 67. 
4 dle between the Sides of the Rock that is to be cut, but as near the Bottom 

5 as may be. The Tool being placed, is to be ſtruck upon with a Hammer, 

4 the heavier the better, either ſuſpended by a Shaft turning upon a Pin, or 

1 otherwiſe, ſo ſoon as one Man may manage the Hammer, while another 

; holds the Tool or Piercer. If it be hung in a Frame or other convenient 

. way, he that mana$eth it, hath no more to do but to pull it up at firſt as 

1 high as he can, and let it fall again by its own Weight, the Motion being 


ſo directed as to be ſure to hit the Piercer right. After the Stroke of the 
Hammer, he that holds the Piercer, is to turn it a little. on its Point, ſo that 
the Edges or Angles at the Point may all ſtrike upon a new Place, and ſo it 
OY muſt ſtill be ſhifted after every Stroke, by which means ſmall Chips will at 
1 every Stroke be broken off, which muſt from time to time be taken out, as 
| need requires. And thus the Work mult be continued, till the Hole be 18 
Þ or 20 Inches deep, the deeper the better. This Hole being made deep as is 
E 7 required, and kept as ſtraight and ſmooth in the Sides as is poſſible, there 
= is then a kind of double Wedge to be made, and fitted exactly tor it, the 
3 Shape whereof is to be ſeen in the annexed Figure. 
7 This double Wedge being 12 or 13 Inches long, each piece of it, and fo 
3 made as being placed in their due Poſition, they may make up a Cylinder, 
cut Diagonal wiſe. The 2. Flat-ſides, that are contiguous, are to be greated 
or oiled, that the one may ſlip the more eaſily upon the other; and one of 
them, which is to be uppermoſt, having at the great End a hollow Creaſe 
cut into it round about, for faſtning a Cartridge full of G#n-powaey to it hig. 68, 
with a Thread, the round End of the Wedge being pared as much as the 
Thickneſs of the Paper or Paſt-board that holds the Powder needs, to make 
the Outſide thereof even with the reſt of the Wedge. This Wedge muſt 
have a Hole drilled through the longeſt Side of it, to be filled with priming 


3 Powder, for firing of the Powder in the Cartridge: Which needs have no 
; : more than half a Pound of Powder, though upon occaſion a greater Quan- 
Fs tity may be uſed, as ſhall be found requiſite. 


Then this Wedge being firſt thruſt into the Hole with the Cartridge, the 
round Side, where the priming Hole is, being uppermoſt, the other Wedge 
is to be thruſted in, home to the due Poſition, care being taken that they * | 

the 


r 

the Hole in the Rock as exactly as may be. Then the End of the lower Wedge 
being about an Inch longer then that of the upper, outwardly and flatten'd, 
priming Powder is to be laid upon it, and a piece of burning Match or 
Thread dipt in Brimſtone, or other ſuch prepared combuſtible Matter, faſt- 
ned to it, that may burn ſo long before it fire the Powder, as he that orders 
it may have time enough to retire quite out of the it or Adit, having firſt 
placed a piece of Wood or Iron ſo, as one End thereof being ſet againſt 
the End of the lower Wedge, and the other againſt the Side-Wall, ſo as it 
cannot ſlip. Which being done, and the Man retired, when the Powder 


comes to take Fire, it will firſt drive out the uppermoſt Wedge as far as it will 
go; but the flaunting Figure of it being ſo made, as the farther it goes back 
ward the thicker it grows, till at laſt it can't go no farther, then the Fire 


tears the Rock to get forth, and cracks and breaks it all about, that at one 

Time a vaſt deal of it will either be quite blown out, or ſo crack'd and 

broken as will make it eaſy to be removed. ; | 

By My.Bezu- 2. A conſiderable Adventurer in the Lead-Mines on Mendip- Hills ac- 


mont, n. 


167. p. 85, quaints me, that the Miners there, within theſe 12 Months, had got a new 


Hig. 69. way of Cleaving Rocks with Gun-Powder, 


The Borer is made of Iron, and is 2 Foot 2 Inches in Length: It is an 


Inch Square at the ſteeled End from a to b, and ſomewhat leſs in the other 
Part. The Uſe of this Inſtrument 1s to make a Hole in the Rock deep enough 
to receive the Powder. The Gun 1s 6 Inches in length, 1 4 Diameter, and has 
a Hole drilled through it to receive the priming Powder. When a Hole is made 
Eig. 70, With the Borer ſomewhat deeper than the length of the Gu, they dry it with 
* a Rag, and put into it about 2 or 3 Ounces of Powder, over which they put 
a thin Paper, and on it place the Gun, which they bind firmly into the Hole, 
by driving in againſt the flat Side of the upper Part of it a little Iron 
| Wedge 4 Inches in length, by the Miners called a Qyinnet. | 
e e Gun, and pierce the Paper which covers the Powder, and then they 
prime the Gun, and lay a Train, and go up out of the Work, before the 
Powder comes to take Fire. The Paper is put at firſt over the Powder, 
leſt when the Gun and Quinnet are driven down, the Tools may ſtrike 
Fire, and kindle the Powder. | | 
Theſe Inſtruments are of great Advantage to Miners; for as ſoon as a 
Man has fired his Powder, and broken the Rock, he may preſently go to 
Work again; whereas after a Fire is laid in a Shaft, a Man can ſcarce go 
to Work in 24 Hours, the Rocks being too hot to ſuffer him. 


okey Hole, II. 1. On the South-Side of Mendip-Hills, within a Mile of Wells, 15 a fa- 


and ſome o- 


ther uber. mous Grotto, Known by the Name of Okey-bole, much reſorted to by Tra- 
raneous Ca- 


verde, vellers: The Entrance of it is in the Fall of thoſe Hills, which is there all 


Mendip- beſet with Rocks, having near it a precipitous Deſcent about 10 or 12 Fa- 

o Mr. | 0 . | 

J. Beat thom deep; at the Bottom of which there always iſſues from the Rock a 
nt . 


gal. n, 2. pr. Conſiderable Current of Waters. The naked Rock above the Entrance, 
| ſhew themſelves for about 30 Fathom in Height; though the whole Aſcent 
of the Hill above it is about a Mile, and is very ſteep. | 


As 


When this is done, they paſs down a Wire through the Hole drilled in 
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As you paſs into this Fault you go upon a Level; but, advancing further 
into it, you find the Way rocky and uneven, ſometimes aſcending, and 


ſometimes deſcending, as generally in all Caverns. The Roof of it, in the 


higheſt Part, is about 8 Fathom from the Floor; and in ſome Places it is ſo 
low, that a Man muit ſtoop to paſs. 


The Wideneſs of it is alſo various; in 
ſome Parts 1t 1s about 5 or 6 Fathom ; in others, not above a Fathom or two : 
It extends itſelf in Length about 200 Yards. People talk much of ſeveral 
Stones there, reſembling Men, and other Things; but they are only Lumps 

of common Sparr, without any regular Figures. 


4 


At the fartheſt Part of this Cavern there riſes a good Stream of Maler, large 
enough to drive a Mull, which paſſes all along one ſide of the Cavern, and at 
length glides down about 6 or 8 Fathom betwixt che Rocks; and then, preſ- 


ſing through the Clefts of them, ' diſcharges it ſelf into a Valley. 


This River within the Cavern is well ſtored with Eels, and hath ſome 
Trouts in it, which muſt of neceſſity have been engendred there, and not 
come from without, there being ſo great a Fall, as I have mention'd, near the 
Entrance. It happen'd ſome few Years ſince, that many Cattle, which 
fed in Paſtures through which this River paſſes, died ſuddenly after a Flood; 
the Caule of it being ſuppoſed to be, that theſe Waters had a Communica- 
tion under Ground in Mendip-Hills with certain Waters which came from 
the Waſhing of Lead-Ore in the Minery-Ponds, which are two Miles and a 
half diſtant from this Cavern, and were convey'd into the Ground by a 


Swallow, near the Place where the Ore was waſh*d ; which Swallow has ſince 


been caus'd to be damm'd up. 


In a dry Summer I have ſeen a good Number of Frogs all along this Ca- 


vern, even to the fartheſt Part of it, and other little Animals in ſome ſmall 
Ciſterns of Water there. | 


Before you come to the Middle of this Vault, you will find a Bed of very 


| fine Sand, which is much ſent for by Artiſts to caſt Metals in. 


On the Roof of it, at certain Places, hang Multitudes of Batts : And in- 
deed we generally find them in all Caverns, whoſe Entrance is upon a level, 
or ſomewhat aſcending or deſcending, ſo it be not perpendicularly ; and 
even in theſe, if the Paſſage into them be not narrow, and of a conſiderable 
Height or Depth. : 5 Yo 

2. About 5 Miles from this, on the South-weſt Part of Mendip-Hills, near 
a Place called Chedder, lies another Cavern, into which you mult aſcend about 


15 Fathoms on the Rocks. This Cavern is not of ſo large an Extent as the 


former; there is no Current of Water, nor does Water drop ſo freely from 
the Roof, as generally in other Caverns ; wherefore the Sparrs appear not of 
ſo lively Colours, as commonly elſewhere. 
3. Theſe two Caverns have no Communication with Mines: But we gene- 
rally obſerve, that, whereſoever Mines of Lead-Ore are, there are Caverns be- 
longing to them, which are of a various Nature and Situation. The moſt 
conſiderable of theſe Vaults, I have known on Mendip-Hills, is on the moſt _ 
Northerly Part of them, in a Hill call'd Lamb, lying above the Pariſh of 
Harptry. Much Ore has been formerly raiſed on this Hill; and being told, 
Vor. II. B bb ſome 


Vide Inf. 3. 


„ 
ſome Years ſince, that a very great Vault was there diſcover'd, I took 6 Mi- 
ners with me, and went to ſee it. Firſt we deſcended a perpendicular Shaft 


about 10 Fathom ; then we came into a Leading Vault, which extends it ſelf . 


in Length about 40 Fathom ; it runs not upon a Level, but deſcending, ſo 
that when you come to the End of it, you are 23 Fathom deep, by a Per- 
endicular Line. The Floor of it is full of looſe Rocks; its Roof is firm- 


ly Yaulted with Lime-ſtone Rocks, having Flowers of all Colours hanging 


from them, which preſent a moſt beautiful Object to the Eye, being always 
kept moiſt by the diſtilling Waters. In ſome parts the Roof is about 5 Fa- 
thom in height, in others ſo low, that a Man has much ado to paſs by Creep- 


ing. The Wideneſs of it, for the moſt part, is about 3 Fathoms. This 
Cavern croſſes many Veins of Ore in its running, and much Ore has been 


thence raiſed. About the Middle of this Cavern, on the Eaſt-ſide, lies a nar- 
row Paſſage into another Cavern, which runs betwixt 40 and 50 Fathom in 


length. At the end of the Firſt Cavern a Vaſt Cavern opens it ſelf. I faſtened 
a Cord about me, and ordered the Miners to let me down: And upon the 


Deſcent of 12 or 14 Fathom I came to the Bottom. This Cavern is about 60 


Fathom in the Circumference, above 20 Fathom in Height, and about 15 in 
Length; it runs along after the Rakes, and not Craſſing them as the leading 


Vault does. I afterwards cauſed Miners to drive forward in the Breaſt of 


this Cavern, which terminates it to the Weſt ; and, after they had driven 
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about 10 Fathom, they happened into another Cavern, whoſe Roof is about 
8 Fathom, and in ſome parts 10 or 12 in Height, and runs in Length about 
100 Fathom. 7 „ 

The Frequency of theſe Caverns on thoſe Hills may be eaſily gueſs'd at, by 
the Frequency of Swallow-Pits which occur there in all Parts, and are made 
by the falling in of the Roofs of Caverns; ſome of theſe Pits being of a large 
Extent and very deep; and ſometimes our Miners, ſinking in the bottom of 
thoſe Swallows, have found Oats 15 Fathom deep in the Earth. 


III. Dr. Plot has learnt by an inquiſitive Gentleman, who purpoſely 1 
Trial of it, that one of thoſe Caverns in the Peak in Derby/hire hath been 


ſounded in depth by a perpendicular Plumb-Line, no leſs than Eight and 
twenty Hundred Feet, without meeting with the Bottom, or Water; and 


yet the Mouth of this Cavern at the Top, 1s not above 40 Yards over. 


IV. 1. Upon the 2d of July, 1699, I deſcended by Ropes affix'd at the top 


of an old Lead-Ore Pit, 4 Fathoms almoſt perpendicular ; and from thence 
3 Fathoms more obliquely, between two great Rocks, where I found the 


Mouth of this ſpacious Place; from which a Mine-Man and my ſelf lower'd 


ourſelves by Ropes 25 Fathoms perpendicular, into a very large Place, which 


reſembled to us the form of a Horſe-ſhoe ; for we ſtuck lighted Candles all 


the way we went to diſcover what we could find remarkable. At length 


we came to a River or great Water, which I found to be 20 Fathoms broad, 
and 8 Fathoms deep. The Mine-Man would have perſuaded me, that this 


River ebbed and flowed ; for that ſome 10 Fathoms above the Place we now 


were in we found the Water had ſometimes been: But I proved the con- 
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(4243. 
trary, by ſtaying there from 3 Hours Flood to 2 Hours Ebb, in which time we 
found no alteration of this River. Beſides, its Waters are Freſh, Sweet, 
and Cool; and the Surface of this Water, as it is now at 8 Fathom deep, 
lies lower than the bottom of any part of the Severn Sea near us, fo that it 

4 can have no Community with it. As we were walking by this River, 32 

Fathoms under the Ground, we diſcovered a great Hollowneſs in a Rock 

: ſome 3 Foot above us; ſo that I got a Ladder down to us, and the Mine- 

Man went up the Ladder to that place, and walk'd into it about 70 Paces, 

till he juſt loſt a ſight of me, and from thence chearfully called unto me, 

and told me he had found what he look'd for, a Rich Mine. But his Joy 

was preſently turned into Amazement, and he returned afirighted by the 

ſight of an Evil Spirit, which we cannot perſuade him but he ſaw, and for 

that Reaſon will go thither no more. 

Here are abundance of ſtrange Places; the Flooring being a kind of white 

Stone enamel'd with Lead Ore, and the pendant Rocks were glazed with Sall- 

Petre, which diſtilled upon them from above, and time had petrify'd. 

Four Days together after his return Capt. Sry was troubled with an ey Sir Rob. 

unuſual and violent Head-ach, which he imputed to his being in that Vault; . 

and, falling from his Head-ach into a Fever, he ſoon after died. 

: 2. Tis down the Tunnel C C, from the Superficies of the Earth A A, to the 3, ct 

Fo opening of the Cavity below, 39 Yards. Then the Hole E E, ſpreading into ge ® 

Lt 7 an irregular oblong Figure, is in the greateſt length 75 Yards, and in the 

| greateſt breadth 41 Yards. From the higheſt part of the Roof to the Wa- 
ter was then 19 Yards. The Water H H was now in a Pool at the North 
End, being the deepeſt part; it was in length 27 Yards, in breadth 12, and 
only five Yards and an half deep. Two Rocks G G and L L appeared a- 
bove the Water all covered with Mud: But the Water was ſweet and good. 
There was a large Circle of Mud K K K, round the Pool, and far up towards 
the South End, which ſhew'd that the Water has at other times been 6 Yards 
higher than at this preſent. 3 

Sept. 18 and 19, 1682. The Tunnel or Paſſage down, was ſomewhat Ob- 

lique, very ragged and rocky; in ſome places it was two Yards wide, and 
in ſome three or four ; but nothing obſervable therein, ſave here and there 
ſome of that Sparr which uſually attends the Mines of Lead-Ore. In the 
Way, 30 Yards down, there runs in Southward a Paſſage DD, of 29 Yards 
in length, parallel to the Superficies above; it was two or three Yards high, 

and commonly as broad and alike rocky as the Tunnel, with ſome appea- 
rances of Sparr, but nothing elſe in it except a few Batts. 

The Cavity below was in like manner rocky and very irregular ; the 
Candles and Torches burnt clear, ſo as to diſcover the whole extent there- 
of; nor was the Air any thing offenſive. 

The bottom of this Hole J, where the Land-Malers do gather, is 59 Yards 
down from the Superſicies of the Earth; and by good Calculation the fame 
bottom is twenty Yards above the higheſt Riſing of the Severn, and lies 


= = Land about three Miles diſtant from it, and about as far from 
riſtol. 
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(372) 
V. One John Gill affirms, from 20 Years Experience of his own, that if 
in digging deep under Ground the Workmen meet with Water, they never 
want Air or Wind; but if they miſs Water (as ſometimes it happens, even at 
12 or 16 Fathoms deep) they are deſtitute of convenient Air, either to 
breathe in, or to make their Candles burn; and that when they drive up an 
Adit for drawing away a great Quantity of a Winter's ſtanding Water 


from a deep Mine, as ſoon as it is brought up ſo near that any of the ſtand- 


ing Water begins to run away, the Men muſt ſecure themſelves as well as 


they can from Danger of being daſhed in pieces againſt the ſides of the 


To Work in 
Mines wit l- 
ont Air- 
ſhafrs ; By 
Sir Rob. 
Moray, n. 


Je P. 97+ 


Adit : For the included Air or Wind, in the ſtanding Water, breaks forth 
with ſuch a terrible Noiſe as that of a piece of Ordnance, and with that 


Violence, as to carry all before it, looſening the very Rocks, though at ſome 
Diſtance, in the Work or Adi. 


VI. At the Mouth or Entry of the Adit (to the Coal- Mines of Leige) there 
is a Structure raiſed of Brick like a Chimney, ſome 28 or 30 Foot high in all; 
at the Bottom two oppoſite ſides are, or may be, ſome 52 Foot broad, and 
the other two 5 Foot; the Wall 1+ Brick thick. At the lower part of it is a 


Hole ſome 9 or 10 Inches ſquare, for taking out of the Aſbes, which when 


it is done, this Aſb-Hole is immediately ſtopt ſo cloſe, as Air cannot poſſibly 
get in at any Part of it. Then ſome 3 Foot above Ground, or more, there 


1s on that ſide that is next to the Adit, or Pit, a ſquare Hole of 8 or 9 In- 


ches every way, by which the Air enters to make the Fire burn : Into this 


Hole there is fix*d a ſquare Tube or Pipe of Wood, whereof the Joints and 


Chinks are ſo ſtopped with Parchment paſted or glewed upon them, that the 
Air can no where get into the Pipe but at the End; and this Pipe is ſtill 
lengthened as the Adit or Pit advanced, by fitting new Pipes ſo as one end 
is always thruſt into the other, and the Joints or Chinks ſtill carefully ce- 
mented, and ſtopt as before. So the Pipe or Tube being ſtill carried on, as 
near as is neceſſary to the Wall or Place where freſh Air 1s requiſite, while. 
the Air is drawn by the Fire from thence through the Tube, freſh Air muſt 
needs come in from without, to ſupply the place of the other ; which by its 
Motion doth carry away with it all the ill Vapours that breathe out of the 
Ground: By which means the whole Adit will be always fill'd with freſh 
Air, ſo that Men will there breathe as ſurely as abroad, and not onl 


of the Rock. 


Candles burn, but Fire, when upon occaſion there is uſe for it for breaking 


There muſt be two of the Iron Grates, that when any Accident befalls 
the one, the other may be ready to be put into its place; the Coal being firſt 
well kindled in it: But when the Fire is near ſpent, the Grate, being haled 
up to the Door, 1s to be ſupplied with freſh Fewel. e 
The higher the Shaft of the Chimney is, the Fire draws the Air the bet- 
ter. And this Invention may be made uſe of in the Pits or Shafts that are 
perpendicular, or any ways inclining towards it, when there is want of 


freſh Air at the Bottom thereof, or any Moleſtation by unwholeſome 
Fumes or Vapours. | E 1 


The 


* 
N 
5 
* 
. 
2 
8 
* 
5 . 
x: ” 
bi 2 7 
ww” 
3 
4 
1 Ki 
A" 1+ 
*2=R A 
„ 
* 2 1 * 
N i 
Th i237 
3 
fied 
4 
* 
85 
2 1 
3 
* 
8 
* 
* 
7 


ſeeing her Husban 


( 373 ) 

The whole Contrivance of the Fabrick may eaſily be underſtood by the 
annexed Figure. 

A The Hole for taking out the Aſhes; B the ſquare Hole, into which 
the Tube or Pipe for conveying the Air is to be fitted ; C the Border or 
Ledge of Brick or Iron, upon which the Iron Grate or Cradle, that holds the 
burning Coals, is to reſt ; the one being exactly fitted for the other: D 
the Hole where the Cradle is ſet ; E the wooden Tube, thro' which the 
Air is convey'd towards the Cradle; F the Door, by which the Grate or 
Cradle is let in, which is to be ſet 8 or 10 Foot higher than the Hole D; 
and the Shutter made of Iron, or Wood that will not ſhrink, that it may 


ſhut very cloſe : G the Grate or Cradle, which is narrower below than above, 


that the Aſbes may the more eaſily fall, and the Air excite the Fire, the Bot- 
tom and Sides being barred ; H the Border or Ledge of the Cradle, that reſts 
upon Ledge C; J four Chains of Iron faſtened to the four Corners of the 
Cradle, for taking it up and letting it down; K the Chain or Iron to which 
the other Chains are faſten'd; L the Pully of Iron or Braſs through which 
the Chain paſſeth z Ma Hook on which the Chain is faſten'd by a Ring, the 
Hook being fixed at the Side of the Door; Na Bar of Iron in the Walls, 
to which the Pully is faſten'd. „ 


VII. 1. In a Coal-pit belonging to the Lord Sinclair in Scotland, where the 


| Coal is ſome 18 or 20 Foot thick, and antiently waſted to a great Depth, the 


Colliers, ſome Weeks ago, having wrought as deep as they could, and being 
toremove into new Rooms, as they call them, did, by taking of as they re- 
tired, part of the Coal that was left as Pillars to ſupport the Roof and Earth 
over it, ſo much weaken them, that within a ſhort Space after they were 
gone out of the Pit, the Pillars falling, the Earth above them filled up the 
whole Space, where the Colliers had lately wrought, with its Pruins. The 


Colliers being hereby out of work, ſome of them adventur'd to work upon 
. old Remains of Walls ſo near the old Waſtes, that ſtriking thro? the flender 


Partition of the Coal-Mall, that ſeparated between them and the Place where 
they uſed to work, they quickly perceived their Error ; and fearing to be 


not only of the Damps which ſuch Waſtes do uſually afford, but becauſe 


there had been, for many Years, a Fire in thoſe Waſtes that filled them with 


ſtifling Fumes and Vapours, retired immediately, and ſaved themſelves 
from the Eruptions of the Damp. But next day ſome 7 or 8 of them came no 


Fig. 74. 
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' Riifled by the bad Air that they knew poſſeſſed theſe old Waſtes, in regard 


fooner ſo far down the Stairs, that led them to the Place where they had 


been the Day before, as they intended; but, upon their ſtepping into the 


Place where the Air was infected, they fell down dead, as if they had been 


ſhot : And there being amongſt them one, whoſe Wife being informed he 


was ſtifled in that 2 ſhe went down ſo far without inconvenience, that, 
near her, ſhe ventur'd to go to him; but being choaked 


by the Damp, as ſoon as ſhe came near him, ſhe fell down dead by him. 


2. Damps happen in moſt of the Hungarian-Mines, not only in the Cuniculi, 3 Pr. Raw. 


or direct Paſſages, where they walk on Horizontally (by theſe Mine-Men called 


Stollen;) 


Brown, n. 


48. P. 565. 


the Wood ſet on fire. And in the Gold-Mine at Schemmiz the Wood was 


THe. 

Stollen;) but alſo in the Putei, or perpendicular Cuts or Deſcents, termed 
Schachts by the ſame. They are met with not only in places where the Earth 
is full of Clay, or the like Subſtances, but alſo where it is rocky: And one 
Place they ſhewed me, in the Copper-Mine at Hern-Groundt, where there had 
been a very pernicious Damp, and yet the Rock ſo hard, that it could not 
be broken by their Inſtruments ; but the Deſcent was all made by the means 
of Gun-powder, rammed into long round Holes in the Rock, and ſo blown 
up. Another place they ſhewed me, where there is ſometimes a Damp, 
and ſometimes clear Weather. When there is much Water in the Mine, ſo 
as to ſtop up the lower part of this Paſſage, then this Damp becomes diſco- 
verable, and commonly ſtrong. I procured one to enter it till his Lam 
went out 4 or 5 times, in the ſame manner as at Grotto del Cane in Italy. 

Some of theſe Damps ſuffocate in a ſhort Space of Time; others only ren- 
der the Workmen faint, with no further Hurt, except they continue long in 
the place. The Miners here think themſelves no Workmen if they be not 


able ro cure a Damp, or to cure the bad Weather, or make the Weather, 


as they term it, perform it by Perflation, by letting the Air in and out; 
and cauſing, as *twere, a Circulation of it. In the Mine at Hern-Groundt 


they cured a bad Damp by a great Pair of Bellows, which were blown con- 


tinually for many Days. The ordinary Remedy is by long Tubes; thro? 
which the Air continually paſſing they are able to dig ſtraight on for a 


long way, without Impediment in breathing: For ſome Cuniculi are 500 Fa- 
thom long, which will not ſeem ſtrange to any one that ſhall ſee the Map of 


the Copper-Mine at Hern-Groundt, or the Gold- Mine at Schemnitz : And in the 
Silver Trinity-Mine by Schemnitz I paſſed quite under a Hill, and came out 
on the other fide. At Windſchach-Mine by Schemnitz they ſhewed me the 
place where 5 Men and a Gentleman of Quality were loſt ; for which rea- 


ſon they have now placed a Tube there. The like they place over all Doors, 
and over all Ways, where they dig right on for a great Space, and have no 


Paſſage thro'. At Schemnitz they told me, that 28 Men had been killed at 
one time in 4 Cuniculi, 7 in each; and in the ſinking of Leopold's Pit, which 
is 150 Fathoms deep, they were much troubled with Damps, which they 
remedied in the following manner: | | 

They fixed a Tube to the ſide of the Schacht, or Pit, from the Top to the 
Bottom; and, that not proving ſufficient, they forced down a broad flat 
Board, which covered or ſtopped the Pit, or couched very near the Sides of 
it, on all ſides but where the Tube was, and ſo forced out all the Air in the 
Pit through the Tube ; which Work they were forced often to repeat. And 
now they having divers other Paſſages into it, the Air 1s good and ſufficient, 
and I was drawn up thro? it without the laſt Trouble in breathing. 


But, beſides this Miſchief from poiſonous Exhalations, Stagnation of 


the Air or Water impregnated with mineral Spirits, they ſometimes periſh 


5 other ways: For there being in theſe Mines an incredible Quantity of 


ood to ſupport the Pits, and the Horizontal Paſſages (the Putei and Cu- 
niculi) in all places but where it is rocky, Men are ſometimes deſtroyed by 
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ſet once on fire by the Careleſſneſs of a Boy, and 50 Miners ſmothered there- 


' by; who were all taken out but one, that was afterwards found to be dil- 


ſolved by the Yitricl-Water, nothing eſcaping either of Fleſh or Bones, but 
only ſome of his Clothes, 


3. There are four ſorts of Damps ; the firſt is the ordinary ſort : the exter- 3, . 


nal Signs of its Approach are the Candles burning orbicular, and the Flames N 75 


leſſening by degrees, until they quite extinguiſh ; the internal, Shortneſs of 
Breath. I never heard of any great Inconvenience which any one ſuffered b 
it, who eſcaped ſwooning : Thoſe that ſwoon away, and eſcape an abſolute 
Suffocation, are, at their firſt Recovery, tormented with violent Convulſions 
the Pain whereof, when they begin to recover their Senſes, cauſeth them to 
roar exceedingly. The ordinary Remedy is to dig a Hole in the Earth, and 
lay them on their Belles, with their Mouths in it; if that fail, they tun 
them full of good Ale; but if that fail, they conclude them deſperate. I 
have known ſome who have been recovered after this manner (when ſome of 
their Companions have, at the ſame time, died) that told me, they found 
themſelves very well, within a little time after they had recovered their 
Senies, and never after found themſelves the worſe for it. 

They call the ſecond fort the Peaje-bloom Damp; becauſe, as they ſay, it 
ſmells like Pea/je-bloom : They tell me, it always comes in the Summer-time ; 
and thoſe Grooves are not free, which are never troubled with any other ſort 
of Damps. I never heard that it was mortal; the Scent perhaps freeing them 
from the Danger of a Surpriſe : But, by reaſon of it, many good Grooves lie 
idle at the beſt and moſt profitable time of the Year, when the /ubterrancous 
Waters are at the loweſt. They fancy it proceeds from the Multitude of 
red Trefoyle Flowers, by them called Honey-Suckles, with which the 


 Lime-ſtone Meadows in the Peak do much abound. 5 


The third is the ſtrangeſt and moſt peſtilential of any, if all be true which 


is ſaid concerning it; thoſe who pretend to have ſeen it (for it is viſible) de- 
ſcribe it thus: In the higheſt part of the Roof of thoſe Paſſages which branch 


out from the main Groove they often ſee a round thing hanging, about the 
bigneſs of a Foot-Ball, covered with a Skin of the Thickneſs and Colour of 
a Cobweb; this, they ſay, if by any Accident, as the Splinter of a Stone, or 
the like, it be broken, immediately diſperſeth it ſelf, and ſuffocates all the 

Company. Therefore to prevent Caſualties, as ſoon as they have eſpied it, 


they ſay, they have a way, by the help of a Stick and a long Rope, of break- 


ing it at a diſtance; which done, they purify the Place well with Fire, before 
they dare enter it again. I dare not avouch the Truth of this Story in all its 
Circumſtances, becauſe the Proof of it ſeems impoſſible, ſince they ſay it kills 
all that are likely to bear Witneſs to all the Particulars; neither dare I deny, 
but ſuch a thing may have been ſeen hanging on the Roof, ſince I have 
heard many affirm it. Our Under- ground Philoſophers ſay, The Steam which 
ariſes from their Bodies and the Candles, aſcends into the higheſt Part of 
the Vault, and there condenſeth; and in time has a Film grown round about 
it, which at length corrupting, becomes peſtilential. _ 
| | | NC 
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The 4th, which they alſo call a Damp (altho* how proper, I will not ar- 
cue) is that Vapour, which being touch'd by the Candle preſently takes 
Fire; and, giving a Crack like a Gun, produceth the like Effects, or rather 
thoſe of Lightning. A Fellow, they commonly call Dobby Leech, is, at this 
day, a ſad Example of the Force of one of thoſe Blaſts in Haſleberg-Hills, 
having his Arms and Legs broken, and his Body ſtrangely diſtorted. 

Captain Vain told me, he ſaw one of them in a Bloomery near Pemſton. 

This fulminating Damp has lately done ſome Hurt in a Coal- — at Win- 
gerfworth, two Miles from Cheſterfield. 

The Shaft of the Coal-pit is about 15 Yards deep, the Soil a ſtiff var 
ſhaly about the Middle of the Shaft, dry at the Bottom, as they ſay, (tho? I 
obſerved ſome Moiſture about the Middle) and without any 2yarry of Stone; 
the Stones in the Field about it are Grit-ſtone. It lies almoſt at the Bolton 
of a riſing Ground, being encompaſſed with Hills on all ſides Except to- 


wards the Eaſt, or rather "South-Eaſt. 


There are 3 Pits which lie almoſt in a dire& Line, the middlemoſt of 

which is that we ſpeak of. There is alſo a fourth, which ſtands a little 
higher than the reſt. 

From the Bottom run 4 Binks, as they call them, 4 Yards wide, and 40 


Yards long; except that in which they meet the fiery Damp, which wants 
4 or 5 Yards of its due Length. 


The Bin, in which the Damp is, is che fartheſt from the Air which is 
communicated from the other Pils. 


The Soil of this Bink (as they tell me) is a ſtiff Clay; neither can they 
find | in it the Sign of any Mineral, except Coal and Shale. The Coal, they ſay, 
is abſolutely free from the Pyrites, with which molt of our Coals are infected. 

The Bink, inwhich the Damp is, was wrought forward 20 Yards on Jhit- 
ſon-Monday, 1675, when Geo. Mitchell (one of my Informers) going in to fetch 
ſome of his Tools, with a Candle in his Hand, and coming within 4 or 5 


_ Yards of the further End, found himſelf, on a ſudden, he knew not how, in- 


vironed with Flames. His Face, his Hands, his Hair, and a great Part of 
his Clothes, were very much burnt, He heard very little Noiſe, altho' one 


Edward Mitchell, who was working at the ſame time in another Bink, told 


me, that both he, and all thoſe that ſtood above Ground, heard a very great 


one, like a Clap of Thunder; and that the Earth ſhook ſo that he was 


afraid the Roof would have fallen in and buried him. 
This being the firſt Accident of this nature, thoſe without ran in a great 
Amazement, with their Candles in their Hands, to ſee what the Matter \ Was, 
which were twice extinguiſn'd, but held in upon the 3d Lightning: They ſaw 
nothing, but met with intolerable Stench of Brimſtone, and an Heat as 
ſcalding as an Oven half-heated, (for that was their Expreſſion) which forced 
them very ſpeedily to quit the Place. 

Notwithſtanding this they wrought forwards ſor about 3 Weeks, and 
carried it on till betwixt 30 and 40 Yards, until one Henry Turnelly met with 


the ſame Accident, which hatt formerly befallen Mitchell, and Mitchell hal BB 
_ alſo the Misfortune to have his Share in chis; for, being by chance under ground 
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at the Mouth of the Bink, he was ſhot forth for about 2 or 3 Yards, and 


had his Head broken, and his Body bruiſed againſt the further ſide. 

About a Week after Edward Mitchel, another of my Informers, adven- 
turing in again, met with the ſame Misfortune, and was worſe ſcorched 
than any of the reſt. 3 

The things I chiefly took notice of were theſe: 

(1.) That thoſe who were in the Bink, whilſt it was fired, never heard any 
more Noiſe than that which was uſually made by a Flaſh of Gun-powder in 
the open Air, although thoſe in the other Binks and without heard a very 
great one. 
N (2.) It ſhot off the Zurn at the Mouth of the Pit, and ſmall Coals, with 


other Rubbiſh from the Bottom, into the Air to a conſiderable Height. 


(3.) They could perceive no Smell before the Fire ; but afterwards a very 
ſtrong Smell of Brimſtone. 5 | 
(4.) They uſed to go with their Candles low, as near as could be to the 
Bottom, becauſe they perceived the Vapour to lie towards the Roof; which, 
if they held their Candles higher than ordinary, they could ſee deſcend like 
a black Miſt, and catching hold of the Flame, lengthen it to two or three 
handfuls ; which would nevertheleſs burn after the uſual manner, without. 


any further . Miſchief, if they ſuddenly held down their Hands cloſe to the 


Ground. | - | | 
(5.) The Flame would continue in the Vault for 2 or 3 Minutes after the 


Crack; the laſt time, which was the moſt violent, they thought it continued 


about half a Quarter of an Hour. 1 | 
| (6.) The Colour of the Flame was blue, and very bright, ſomething in- 
clining towards green. 

(J.) Altho? they told me they were ſenſible of no Smell before the kind- 
ling of the Vapour, yet the Colliers Clothes, that worked in the adjoining 
Pits, ſmelt very ſtrong of Brimſtone; which makes me ſuſpect all the Pits to 
be infected, altho' the Air ſecures them from Miſchief. Their Inſenſibility 
[ aſcribe to the Cuſtom. Ge ” 

To the Queries ſuggeſted by Mr. Boyle I anſwer as followeth : 

[I.] That Damps are generally obſerv'd to come about the latter end of 
May, and continue during the Heat of Summer; and in thoſe Places, which 
have Damps all the Year long, they obſerve them to be moſt violent at 
that Seaſon : And I could meet with no other certain Rule tor any periodical 
Returns, except this annual; altho* it be certain, they do often return in 
the ſame Summer. ” 5 

2. ] I never heard of any Damps that kindled of themſelves; altho' 1 


| have been told, that in ſome Places they have been kindled by the Motion 


of the Sled in which they draw their Coals. 
I[3.] Damps generally are held to be heavier than the Air; but this was 
manifeſtly lighter, for it lay towards the top of the Bink. | 

[4.] Upon the breaking of the fulminating Damp there proceeded a dark 


Smoke, of the Smell and Colour of that which proceeds from Gun-powder 
fired. nn | 


Vor. II. — 5 — 5. ] Many 


— 


1 


CHE) 


.] Many Damps are ſeen, but many alſo are not ſeen; which, whether they 
be viſible or no, is hard to tell: But I ſuppoſe all would be viſible, had we x 
convenient Light to view them by ; becaule, be they cither thicker or thinner 
than the Air, that Denſity or Thinneſs will occaſion a Refraction; and 
that muſt needs render them viſible. _ | 

[6.] Some Damps will quite extinguiſh all thoſe Fires that are let down into 
them, be they ever ſo many ſucceſſively, or ever ſo great; and Fire is ob- 
ſerved to be ſo far from caring, that it often creates Damps in Places not 
otherwiſe ſubject to them. Indeed they are a preſent Remedy, if you can 
ſo order them, as by their Help to make a Circulation of the Air, through 
the infected Place; otherwiſe they do Hurt: And thoſe Grooves, wherein the 
are forced to break their Rocks, by the Help of great Fires, are ſeldom free 
from Damps. 

[7.] Men uſually work in Places infeſted either by the fulminating, or other 


Damps, after they ſuppoſe the Yapour ſpent. 


'By r. Rog. 


N. 


Moſtyn, 
136. p. 


8. ] Damps are common, both in wet and dry Ground; but I cannot tell 
in which molt. 


[o.] Damps are obſerved to be moſt peſtilential, and to kill the ſuddeneſt, 


that are in Gooves not ſtirred for many Years, eſpecially if ſuch Grooves have 


formerly had great Fires in them. 

[ 10. ] The general Opinion of our Workmen is, That there are ſome Damp. 
which kill, by reaſon of the noiſome Szeam ; and others meerly by want of 
Air; which latter Opinion I have heard diſallow'd by the more experienced 
Sort: For they ſay, That there is no Groove that wants Air, be it ever fo 
deep; but the Air ftagnating in very deep Grooves or Pits, the groſſer Parts 
mult needs at length ſeparate themſelves by their own Weight, and ſubſidin 
to the Bo7tom, there corrupt, and conſequently get malignant Qualilies, eſpe- 
cially in the Symmer-time, when the Sun promotes the Fermentation, Beſides 


this, the ſtanding Air being in a ſhort time filled with the Vapours ariſing 


from Mens Bodies, and the Sens of Candles, and paſſing ſo often thro? the 
Lungs of the Workmen, is quickly rendered unfit for that Uſe (whatſoever it 


is) to which Reſpiration is accommodated : And this they take to be the moſt 
frequent Cauſe of ordinary Damps. 


VDamps will often follow the Waler; and particularly this ſort of fiery 
Damp, if I am rightly inform'd. f 
4. The Coal-work at Moſtyn in Flintſhire lies in a large Parcel of Wood-land, 


99. Which hath a great Fall directly North to the Sea- ſide; but the Dipping or 


Fall of the Coal, partly croſſing the Fall of the Ground, is within a Point of 
due Eaſt, and hes 40, 50, and ſometimes 60 Yards under the Level of the 
Sea. This Work 1s upon. a Coal of five Yards in Thickneſs, and hath 


been begun upon about ſix or eight and thirty Years ago. When it was firſt 


found, it was extreme full of Maler, ſo that it could not be wrought down 
to the Bottom of the Coal; but a Yitchet or Cave was driven out in the middle 
of it upon a Level, for gaining room to work, and drawing down the Spring 
of Water, that lies in the Coal, to the Eye of the Pit; in driving of which 
Milcbet, after they had gone a conſiderable Way under ground, and were 


ſcanted 
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V 
ſcanted of Vind, the Fire- damps did begin by little and little to breed, and to 


appear in Creviſes and Sits of the Coal, where Hater had lain before the open- 
ing of the Coal, with a ſmall blnifh Flame, working and moving continually, 
but not out of its firſt Sent, unleſs the Normen came and held their Candles 
to it; and then, being weak, the Blaze of the Candle would drive it with a 
ſudden Fizz away to another Creviſe, where it would ſoon after appear bla- 
zing and moving as formerly. This was the firſt Knowledge of it in this 
Work, which the Z/ortmen made but a ſport of, and ſo partly neglected ir, 
till it had gotten ſome ſtrength ; and then upon a Morning, the firit Collier 
that went down going forwards in the VMilchet with his Candle in his Hand, 
the Damp preſently darted out fo violently at his Candle, that it ftruck the 
Man clear down, ſinged all his Hair and Clothes, and diſabled him from 
working a while after. Some other ſmall Warnings it gave them, inſomuch 
that they reſolved to employ a Man on purpoſe, that was more reſolute than 
the reſt, to go down a while before them every Morning to chaſe it from 
place te place, and ſo to weaken it. His uſual manner was to put on the worſt 
Rags he had, and to wet them all in Water, and as ſoon as he came within 
the danger of it, then he fell down groveling on his Belly, and went fo 
forward, holding in one hand a long Hand or Pole, at the end whereof he tied 
Candles burning, and reached them by degrees toward it; then the Damp 
would fly at them, and if it miſſed of putting them out, it would quench 
it ſelf with a Blaſt, and leave an ill- ſcented Smoak behind it. Thus they dealt 
with it till they had wrought the Coal down to the bottom, and the Maler 
following, and not remaining as before in the Body of it, among /ulphurous 
and braſſy Meta! that is in ſome Veins of the Coal, the Fire-damp was not ſeen 
nor heard of till the latter End of the Year 1675, which happen'd as fol- 
loweth. T2 5 1 
After long work ing of this Coal it was found, upon the riſing Grounds, 
that there lay another Roach of Coal, at the Depth of 14 Yards under it, which 
proved to be 3+ Yards thick, and ſomething more ſalphurous. This encoura- 
ged us to ſink in one of the Pits we had formerly uled on the 5 Yards Coal; 
and we ſunk down 20 Yards before we came to the ſaid Roach, in regard it 
was at the Sea-fide, and upon the loweſt of the Dipp, where the Rocks ſuc- 
ceſſively thicken as they fall. As we ſunk the lower part of it we had many 
Appearances of the Fire-damp in watry Creviſes of the Rocks we funk thro', 
flaſhing and darting from ſide to fide of the Pit, and ſhewing Rain-bow-colour 
like on the Surface of the Water in the Bottom; but, upon drawing up of the 
Water with Buckets, which ſtirr'd the Air in the Pit, it would leave burn- 
ing, till the Colliers at work, with their Breath and Sweat, and the Smoke 
of their Candles, thickned the Air in the Pit, and then it would appear a 
gain; they lighted their Candles in it ſometimes when they went out, and 
10 in this Pit it did no further Harm. | 3 | 
But being deſirous to get the Work in ſome forwardneſs before Summer, 
(when the Heat of the Weather at ſome times, and the Cloſene/s of the Air in 
foggy Weather at other, occaſions the /mothering Damp) it was reſolved for 
Expedilion-ſake, and ſaving of ſome Charges, to ſink a Pit within the Holloros 
12 Eee or 
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or Deads upon the upper Work, at 16 or 17 Yards diſtance from the fr/} Pit. 
This we proceeded in, *till we came 6 or 7 Yards deep; then the Fire-dam 
began to appear as formerly, accompanying the Y/oritmen ſtill as they ſunk ; 
and they uſing the ſame Means as before, ſometimes blowing it with a 
| Blaſt of their Mouth, at other times with their Candles, or letting it blaze 
without Interruption. As we ſunk down, and the Damp got ſtill more and more 
Strength, we found that our want of Air perpendicular from the Day was 
the great Cauſe and Nouriſber of this Damp; for the Air, that followed down 
into this Pit, came down at the firſt- ſunk Pit, at the foremention'd Diſtance. 
after it had been diſperſed over all the old Hollows and Deads of the former 
Mork, that were filled up with noiſome Vapours, thick ſmothering Fogs, and 
in ſome Places with the ſmothering Damp it ſelf. Nevertheleſs, we held on 
ſinking till we came down to 15 Yards, plying the Work Night and Day, 
{except Sundays and Holidays) upon which Intermiſſion, the Pit being left 
alone for 48 Hours and more, and the Damp gaining great Strength in the 
interim, by that time the Yorkmen went down, they could lee it flaſhing and 
ſhooting from ſide to fide, like Sword-Blades croſs one another, that none 
durſt adventure to go down into the Pit. Upon this they took a Pole, and 
bound Candles ſeveral times to the end of it; which they no ſooner ſet over 


the Eye of the Pit, but the Damp would fly up with a long ſharp Flame, and 


put out the Candles, leaving a foul Smoke each time behind it. Finding that 
theſe things would not allay it, they adventur*d to bind ſome Candles at a 
Hook, hanging at a Rope's end, that was uſed up and down in the Pit: 
when they had lower'd down theſe a little way into the Shaft of the Pit, 
up comes the Damp in a full body, blows out the Candles, diſperſeth itſelf 
about the Eyc of the Pit, and burneth a great part of the Mens Hair, 
Beards, and Clothes, and ſtrikes down one of them, in the mean time ma- 


king a noiſe like the lowing or roaring of a Bull, but louder ; and in the 


end leaving a Smoke and Smell behind it, worſe than that of a Carrion, Up- 
pon this Diſcouragement theſe Men came up, and made no further Trial; 
after this the Water that came from it, being drawn up at the other Pir, 
was found to be blood-warm, if not warmer. 


In this Juncture there was a Ceſſation of che Work for 3 Days; and then 


the Steward, thinking to fetch a Compaſs about from the Eye of the Pit that 


came from the Day, and to bring Wind by a ſecure way along with him, that 
if it burſt again it might be done without Danger of Mens Lives, wen 


down, and took two Men along with him, which ſerved his turn for this Pur- 


poſe. He was no ſooner down, but the reſt of the Workmen that had 
wrought there diſdaining to be left behind in ſuch a time of Danger haſted 


down after them; and one of them, more indiſcreet than the reſt, went head- 


long with his Candle over the Eye of the Damp-pit, at which the Damp im- 
mediately catch'd, and flew to and fro over all the Hollows of the Work, 
with a great Wind, and a continual Fire; and, as it went, keeping a 

mighty great roaring Noiſe on all ſides. 
Ihe Men, at firſt appearance of it, had moſt of them fallen upon their Faces, 
and hid themſelves as well as they could, in the looſe Sleck, or Small-coal, pe 
| under 
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under the Shelter of Poſts ; yet nevertheleſs the Damp returning aut of the 
 Hollows, and drawing towards the Eye of the Pit, it came up with incre- 
dible Force; the Wind and Fire tore molt of their Clothes off their Backs, 
and ſinged what was left, burning their Hair, Faces and Hands; the Blaſt 
falling ſo ſharp upon their Skin, as if they had been whipt with Cords ; ſome, 
that had leaſt Shelter, were carried 15 or 16 Yards from their firſt Station, 
and beaten againſt the Roof of the Coal and Sides of the Poſts, and lay atter- 
wards a good while ſenſeleſs, ſo that it was long before they could hear or 
find one another. As it drew up to the Day Pit it caught one of the Men 
along with 1t, that was next the Eye, and up it comes with ſuch a terrible 
Crack, not unlike but more ſhrill than a Canon, that it was heard 15 Miles 
off, with the Wind; and ſuch a Pillar of Smoak, as darken'd all the Sky over- 
head for a good while, The Brow of the Hill above the Pit was 18 Yards 
high, and on it grew Trees 14 or 15 Yards long; yet the Man's Body, and 
other Things from the Pit, were ſeen above the Tops of the higheſt Trees, 

at leaſt 100 Yards. On this Pit ſtood a Horſe-Engine of ſubſtantial Tim- 
ber, and ſtrong Iron Work; on which lay a Trunk, or Barrel, for winding 
the Rope up and down, of above 1000 Pounds Weight ; it was then in 
motion, one Bucket going down, and the other coming up full of Water: 
This Trunk was faſtened to that Frame with Locks and Bolts of Iron; yet 
it was thrown up, and carried a good way from the Pit; and Pieces of it, tho“ 
bound with Iron Hoops and ſtrong Nails, blown into the Woods about; 
ſo likewiſe were the two Buckets; and the Ends of the Rope, after the 
| Buckets were blown from them, ſtood a while upright in the Air like Pikes, 
and then came leiſurely drilling down. The whole Frame of the Engine was 
ſtirr'd and mov*d out of its Place; and thoſe Men's Clothes, Caps, and Hats, 
that eſcaped, were afterwards found ſhatter'd to pieces, and thrown amongit 
the Woods a great way from the Pit. This happened the 3d of Fe. 1675, 
being a Seaſon when other Damps are ſcarce felt or heard of. 


5. About 2 Miles on the South-Eaſt of $iony Eaſton, at a Place nearly bor- By J). J. 


dering to Mendip-Hills, begins a Running of Coal conſiſting of ſeveral Veins, 5. 
which extends itſelf towards the Eaſt about 4 Miles. There is much Work- 

ing in this Running, and Fire-Damps continually there happen ſo that many 

Men of late Years have been there kill'd, many others maimed, and a Mul- 

titude burnt ; ſome have been blown up at the Work's Mouth; the Turn- 

Beam (which hangs over the Shaft) has been thrown off its Frame by the 

Force of it; and thoſe other Effects, whereof you had an Account from other 

Places, are generally found. The Middle, and more Eaſterly Parts of this 
Running, are ſo very ſubject to thoſe fiery Damps, that ſcarce a Pit fails 
of them; notwithſtanding which our C6lliers ſtill purſue their Work; bur, 

to prevent Miſchief, they keep their Air very quick, and uſe no Candles in 

their Works but a ſingle Wick, and thoſe of 60 or 70 to the Pound, 

which nevertheleſs give as great a Light there, as others of 10 or 12 to the 

Pound in other Places; and they always place them behind them, and ne- 

ver preſent them to the Breaſt of rhe Work. 


ol When 


() 


When any are burnt, the uſual Method they obſerve in their Cure is thus: 


5 oF 7 


een! betake themſelves to a good Fire and, ſending for ſome 
ot MAIL they firſt bathe che burns Places viii that; when they have 
La why, icy make uſe of an Ointment proper for Burnings, which 
the Moliers of t Works have always in a readineſs for ſuch Chances, being 
furniſhed therewith at the cheap Rate of 12 d. the Pound, by a good Old 
Woman living near the Works. | | | 

The Colliers aſſure me, That theſe Works are apt to take Fire all the 
Year, which they will readily do at any time, if a Candle be carry'd within 
Air; but moſt, and with moſt Violence, in the Winter, and chiefly in a 


Black-Froſt, when the Air runs befl : That the Danger of firing is alike, 
'both in wet and dry Grounds ; and that there are no Fumes coming out of 


the Mouth of any Shaft, which can be lighted by a Candle or Torch. 
[ have heard of one Damp here, which took Fire of itſelf, and kindled the 
Vein of Coal, which burnt a conſiderable time before it went out. 
Our Damps lie as well towards the Bottom or Seal of the Work, as to- 


wards the Roof; it being nothing but an inviſible ſulphurous Breath, expand- 


ed thro' the whole Work. 


I cannot perceive, at the Mouth of any Shaft, or underſtand by any Work- 
man, that any unuſual Wind or Current of Vapours comes from beneath. In 
wet Works there are many times Bubbles on the Surface of Water there 


ſtanding, which will preſently take fire, if a Candle be held to them: But I 


cannot find that thoſe Bubbles are cauſed by any ſubterrancous Breath, but 


riſe from the falling of Coal into the Water, or from dropping of Water 
from the Roof, as we ſee they do in Ponds from Drops of Rain in the Sum- 


Mer. 


J may here further acquaint you, as a Novelty, That this laſt Summer 


1679, two Fire-Damps happen'd in our Lead-Mines on Mendip-IJlills; but 


they were of ſo ſmall Force, that the Workmen received no Prejudice by *em. 


A Well and 
Earth in 
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VIII. About the latter End of Feb. 1659, returning from a Journey to my 


Houle in Wigan, I was entertained with the Relation of an odd Spring, ſitu- 
ated in one Mr, Hawkley's Ground (if I miſtake not) about a Mile from the 
Town, in that Road which leads to Warrington and Cheſter : The People of 


this Town did confidently affirm, That the Water of this Spring did burn 


like Oil. | 


When we came to the ſaid Spring (being 5 or 6 in Company together) and 
applied a lighted Candle to the Surface of the Water; there was, 'tis true, 


a large Flame ſuddenly produced, which burnt vigorouſly : But, obſerving 


that this Spring had its Eruption at the Foot of a Tree, growing on the Top 
of a neighbouring Bank, the Water of which Spring filled a Ditch that was 
there, and covered the Burning-place ; I applied the lighted Candle to divers 


Parts of the Water contained in the ſaid Ditch, and found, as I expected, 


that upon the Touch of the Candle and the Water the Flame was extinct. 
Again, having taken up a Diſh full of Water at the flaming Place, and held 
the lighted Candle to it, it went out. Yet I obſerved that the Water, at the 
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( 38; ) 
Burning-place, did boil, and heave, like Water in a Pot upon the Fire, tho? 
by putting my Hand into it, I could not perceive it ſo much as warm. 
This Boiling I conceived to proceed from the Eruption of ſome bituminous 
or ſulphureous Fumes; conſidering this Place was not above 30 or 40 Yards 
diſtant from the Mouth of a Coal-Pit there: And indeed Wigan, Aſhton, and 
the whole Country, for many Miles compaſs, is underlaid with Coal. Then, 
applying my Hand to the Surface of the Burning-place of the Water, I found 


a ſtrong Breath, as it were a Wind, to bear againſt my Hand. 
When the Water was drained away, I applied the Candle to the Surface 


of the dry Earth, at the ſame Point where the Water burned before; the 
Fumes took fire, and burned very bright and vigorous. The Cone of the 
Flame aſcended a Foot and a half from the Superficies of the Earth; and 


the Baſis of it was of the Compaſs of a Man's Hat about the Brims. I then 


cauſed a Bucket full of Water to be pour'd on the Fire, by which it was pre- 
{ently quenched. I did not perceive the Flame to be diſcoloured like that 
of ſulphurous Bodies, nor to have any manifeſt Scent with it. The Fumes, 
when they broke out of the Earth, and preſs'd againſt my Hand, were not, 
to my beſt Remembrance, at all hot. a” | 


IX. This ſubterrancal Fire keeps no Analogy with other Yulcano's : It in- 
creaſeth or decreaſeth, according to the Subject it feedeth on; which is, for 
the moſt part, a Day-Coal (as they call it ;) for the upper Steam of the Coal is 
next expoſed to the Air, ſo that you may light a Candle at it in ſome Places; 
in other Places it is ſome Fathoms deep, according as the Day-Coal heightens 
or deepens. : 

No Sal-Armoniack, nor any thing like it is to be found, except where an 
actual Fire hath come. There being a Mixture of the Steams of Sal-Armozxi- 
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ack and Sulphur riſing together in moſt places, it is hard to diſtinguiſh them; 


for, tho? the Flowers of Brimſtone ſeem to riſe firſt, yet there is commonly a 


Cruſt of Sal-Armoniack under them. 


There 1s a milky Subſtance, which is found no where, but where the Sa“ 


Armoniack and Sulphur are totally gone; and the acid Part, or aluminous 
Spirit of that white Maſs, will alſo take wing by the Increaſe of the Fire, 
leaving a Caput Mort. dry, ſtiptick, and as hard as a Stone ; yer I ac- 
count that a Pound of this Maſs, before the Fire preſs too much upon it, 


will go near to afford, by Solution, Sc. half a Pound of tolerable Chryſtalline 
Alum, © | | | | 


The neighbouring Soil differs little from other Grounds with us, havin 
neither common Salt nor Nitre in it; for, though there be a Salt- Well with 


us, yet it is both on the other ſide of Tyne, and a conſiderable Diſtance from 


the Fire. 

I have induſtriouſly obſerved the Springs that are near the Fire, and find 
none of them that give the leaſt Suſpicion of Sal-Armoniacth. The Water that 
runs from the adjacent Collieries is Vitrioline, giving as deep a Tincture, with 
Galls, as Scarborough-Spaw. Ina word, it differs nothing from the Rog that 

| ordinarily 


(34) 
ordinarily drown our Collieries, and coſt our Coal-Owners ſo much to be quit 
of them. The other Springs, moſt of which are dry this Year (1676) are of 
ordinary Ule, containing no mineral Salts in them. But I hope you will 

ceaſe to wonder, that Coals ſhould produce a volatile Salt by the Action of the 
Fire, ſeeing I have gathered Sal-Armoniacꝶ from a burning Brick-Kiln, where 
nothing but Clay and Coal are burnt together; and I hope none will expect 

the volatile Salt in the Sal-Armomack from ordinary Clay. The Reaſon, 
which firſt prompted me to ſeek this Salt there, was, that the Smell of the 
Kiln did ſomewhat reſemble that of the ſubterraneal Fire. There is alſo x 
ſort of a Mineral we call a Slate, which is partly Coal, partly Allum-ſtone, 


partly Marcaſite ; which, being laid up in heaps and burnt, are uſed for 


hardening the Coal-ways ; upon theſe Heaps, whilſt burning, I have often 
gathered both Brimſtone and Sal-Armomack, 3 
When I pour'd cold Water upon the powdered Marcaſite, it produced a 
vitrioline Water, but no Heat. | | „ | 
As to the Reſemblance betwixt this Sal-Armoniacłk and that which comes 
from Mount #tna, where no Coals are ſuppoſed to be; whence it ſeems to 
follow, that our volatile Salt may proceed from ſomewhat elſe than Coal : 
To this Difficulty I anſwer ; That, when I deduced ours from Coal, I did not 
exclude other bituminous Subſtances that are Analogous to it, of which I 
ſuppoſe the Country, where Mount #tna is, aftorded no inconſiderable 
Quantity; neither will it follow, that no Coals have been wrought, there- 
fore there are none : and if Tryal hath been made, and no Coals found, 


yet it will be a Doubt ſtill, whether thoſe Tryals have been ſufficient. How- 


ever it be, yet I think it were not impertinent (by the way) to enquire, whe- 


ther the ſagacious Yenetians may not be beholden to Mount Ana, or ſome 


other ſubterrancal Fires, for the great Quantity of Sal- Armoniack they ſell to 
our Merchants; for this Fire affordeth no inconſiderable Quantity thereof, 
eſpecially in dry Weather. | 
Though it may ſeem incredible to ſome, that black Coal ſhould yield a 
white ſnowy volatile Salt; yet they that know that all volatile Salts whatever 
may be freed from their Fœtor and intenſe Colour, by tranſmuting them into 
a Sal-Armoniack by the Mediation of an Acid, as Spirit of Salt, Spirit of 
Vitriol, Allum, Sc. and then ſubliming them till they be white, will ceaſe 
to doubt of this Matter. The Reaſon of which Change, I preſume, is, Be- 
cauſe, though theſe volatile Salts carry over always ſome of the Fztid O:/ 


with them, while in a State of Volatility; yet being thus in a manner fixed, 


the Fætid Oil muſt neceſſarily, by force of Fire, rife firſt, leaving the ſubſe- 
quent compound Salt, or Sal-Armoniack, without Smell ; though it is ſtill a 
Doubt, whether the volatile Salt 1s better or worſe for this Labour. 
Wie have no petreſcent Springs near us; but there is a Cave ſome Miles off, 
at the fartheſt End of which few have been; from the Roof of which hang 
large Lumps of petrified Water, like Icicles, ſome of them reaching down 


to ig Ground like Pillars; theſe Icicles are good Limeſtone, as I have 
tried. | | | 


> BY 


=_ POO CO 


8 e 


C384 J 


X. I have lately received an Account from my Brother, that on a ſide of 4h ie 


one of the Appennine Mountains, half way betwixt Bologna and Florence, near a 


Place called Petra Mala, about 5 Miles from Frerenzoln, there is a Spot of 
Ground about 3 or 4 Miles Diameter, which inceſſantly ſends up a Flame 
riſing very high, without Noiſe, Smoak, or Smell; yet it gives a very great 


Heat, and it has been obſerved to be thus in all times, except of great Rains, 


which put it out for a time; but, when that is over, it burns with greater 
Vigour and Heat than before. The Sand about it, when turned up, ſends 


vpa Flame; but within 3 or 4 Yards of it there grows Corn all round 


about; for it continues always in the ſame Spot. 


This Flame ſeems to proceed from a Vein of Bitumen or Naphtha, that 
Crops (as the Miners call it) only here; which, when by Plowing or ſome o- 


ther Accident the upper Cruſt has been. turned up, was kindled into a Flame 


by the Heat and Agitation of the Air, as other Salino-Sulphurcous Bodies are, 

of which 'Squire Boyle? s Phoſphorus is a particular Inſtance. The like Spon- 
taneous Aſcenſion is ſeen in many Mineral Subſtances ; but none, that I know 
of, ſo quick in its Production, or ſo laſting, as this is; the whole Wood and 
Fields having been deſtroyed by them. The Neighbours there have been ſo 
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little curious to obſerve it, that they believed there was a great Hole in the 


Flame-Place; but he found it to be firm Ground. Neither does any 
there remember when and upon what Occaſion it firſt began. The Ha- 
ming Mell near Wigan ſeems to proceed from a Cauſe much like this, in which 


you may boil an Egg, and upon the approaching of a lighted Candle, it 
takes fire; both ſeem to proceed from a Naphtha or Subtile Bitumen ; only 
that in a hotter Country, and being in a dryer Soil, is more ſubtile and in- 
flammable ; juſt as the Petroleum which is to be found in Haly is a White 
like Spirit of Turpentine, and is more penetrating than the Petroleum which is 


to be found in the Northern Countries; an inſtance of which we have in a 


Mell two Miles diſtant from Edinburgh, called the Baulme-Miell, of a black 


red Colour and very thick ; but, being diſtilled, does in Colour, Taſte and 
Smell, reſemble that of Italy. 


The Spontaneous Aſcenſion of the Naphtha ſeems to be made out by the Smell 


that our Bilumen near Edinburgh yields, being moſt like Coal-Smoak. There 


are three ſuch Fires on the ſame Hills that are extinguiſh'd in the Summer, 
but burn in the Winter ; the Reaſon of which I judge to be, that the Bowels 


of the Earth, being cooler in the Summer than in Winter, do not ſend fort 


that Quantity of thoſe Subtile Exhalations, as may be ſufficient to maintain a 
Flame in Summer; but in Winter the Bowels of the Earth being hotter 
(which is made evident by the ſmoaking of Springs in Winter, and not in 
Summer, and the Experience of Miners) greater Plenty of Steams are ſent 


torth, which in the Air are agitated into a Flame, the brisk Motion of the 


Parts one againſt another being promoted by the Subtilty and brisk Mo- 
tion of the Aerial Particles, que inutuas dant operas. 
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Uinbiftericel XI. To paſs by what is related by Beroſuis, Orpheus, and other leſs credi- 
Ne rn ble Authors, about the Eruptions of this Mountain, both at the time of 
Kin, the Ingreſs of the Jonian Colonies into Sicily, and that of the Argonauts (which 
Mr. Older latter was in the 12th Age before the Chriſtian Account 3) we ſhall firſt take 
; 48 #. notice of that which happen'd at the time of the Expedition of Æntas; 
10 who, being terrify'd with the Fire of this then burning Mountain, left that 
Lucid. Iſland; whereof Virgil gives a notable Deſcription. 
After this, we find in Thucydides, that in the 76 Olympiad, which is about 
476 before Chriſt, there was another Fire; and about 5o Years after that 
another. 


Then, in the time of the Roman Conſuls, there happen'd 4 Eruptions of 
Etna, recorded by Diodorus Siculus, and Polybius. 

The next was in the time of Julius Cæſar, wa by the ſaid Diodorus, to 
have been ſo fierce, that the Sea about Lipara (an Iſland near Sicily) by its 
fervent Heat burnt the Ships, and killed all the Fiſhes thereabour. 

Another we read of in the Reign of Caligula, about 40 Years after Chriſt ; 
which was ſo dreadful, that it made that Emperor, then being in Sicily, to 
fly for it. 

4 5 the Martyrdom of the Romiſh S. Agatha it burned again very 


fiercely; though ſome ſay, that by virtue of her Interceſſion it was ſtay'd 
rom reaching Catanea. 


Again it burnt A. C. 812, in the Reign of Charles M. 
Then from the Year 1160 to 1169, whole Sicily was ſhaken with man 


terrible Earthquakes 3 and the Eruptions of the ſame Mountain deſtroy'd a 


vaſt Tract of inhabited Land round about it, and reach'd as far as Cata- 
nea ; the Cathedral of which it deſtroyed, and the religious Men living in 
it. 
Again, i in the Year 1284, ho happened another terrible Fi ire, abour the 
time of the Death of Charles King of Sicily and Arragon. 
A. 1329, until 1333, there was another. 
A. 1408, another. 
A. 1444, another, which laſted till 1447. 
A. 1536, another, which laſted a Year. 
A. 1633, another, continuing ſeveral Years.. 
A. 1650, it burnt on the North-Eaſt ſide, and vomited ſo much Fire. 
that by the fiery Torrents, cauſed thereby, great Devaſtation was made; 
as Kircher relates 1 in his Mundus ſubterraneus; whoſe Aſſiſtance we have alſo 
made uſe of, in the foregoing Chronology, together with that of Philotheas. 


'The fame Author, having been in Sicily himſelf, obſerveth, that the Peo- 


ple of Catanea, digging for Pumice-Stones, do find at the Depth of 100 
Palmes (which is about 68 Feet) Streets paved with Marble, and many 
Footſteps of Antiquity ; an Argument, that Towns have ſtood there 
in former Ages, which have been overwhelmed by the Matter caſt out 
.of this Mountain, They have alſo found ſeveral Bridges of Pumice- 
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Stones, Goubtleſs made by the Flux of fiery Torrents, the Earth being very 
much raiſed ſince. | 


XII. There was for the Space of 18 Days before this Fire broke out a very A 


thick dark Sky in thoſe Parts, with Thunder and Lightning, and frequent 
Concilſſions of the Earth; which the People make terrible Reports of, tho? I 
never ſaw nor heard of any Buildings caſt down thereby, fave a ſmall Town, 
or Village, called Nicolgſi, about half a Mile diſtant from the new Mouth, 
and ſome ſuch other flight Buildings among thoſe 'Towns, that were after 


over-run by the Fire. Beſides, it was obſerv'd, that the old Top or Mouth 


of Alina did, for 2 or 3 Months before, rage more than uſual; the like of 
which did Yolcaz and S$7rombolo, two burning Iſlands to the Weſtward : And 
the Top of Aa, much about the ſame time, has funk down into its old 
Vorago or Hole, in that *tis agreed by all that had ſeen this Mountain be— 


fore, that it was very much lower' d. By 


It firſt broke out on the 11th of March, 1669, about two Hours before 
Ni2hr, and that on the South-Eaſt ſide, or Skirt of the Mountains, about 
20 Miles between the Old-Mouth, and 10 Miles from Catanea. At firſt it 
was reported to advance 3 Miles in 24 Hours; but at our being there (v2z. 
April g.) when we were come within a ſhort Mile of Catanea, it ſcarce moved 
after the rate of a Furlong a Day; and after this Degree of Progreſs it con- 


tinued for 15 or 20 Days after, paſſing under the Walls of Catanea, a good 


way into the Sea : But about the latter end: of this Month, and the begin- 
ning of May, (whether it was, that the Sea could not receive this Matter faſt 
enough, or rather that the Mouth above did caſt out a larger Quantity) it 
bent all its Force againſt the City; and having wrought itſelf up even with 
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the Walls thereof, over it paſſed in divers Places: but its chief Fury fell 


upon a very pretty Convent, which was that of the Benediines, having large 


Gardens and other Grounds betwixt them and the Wall; which, when it 


had filled up, it fell with all its Force on this Convent, where it met with 
ſtrong Reſiſtance; which made it ſwell (as uſually it did, where it met with 


any Obſtruction) almoſt as high as the higher Shops in the old London-Ex- 


change z this Convent being built much after that Faſhion, though conſidera- 


bly bigger. Some Parts of this Wall were driven in, whole and entire, al- 


moſt a Foot; as appear'd by the riſing of the Tiles in the midſt of the Floor, 
and bending of the Iron-Bars that went croſs above. And *tis certain, had 


this Torrent fallen in ſome other Part of the Town, it would have made 


great havock amongſt their ordinary Buildings; but here its Fury ceaſed 
upon the 4th of May, running henceforward in little Channels or Streams, 


and that chiefly into the Sea. It had overwhelmed in the up-land Country, 


tome 14 Towns and Villages, whereof ſome were of good Note, containing 


3 or 4 thouſand Inhabitants, and ſtood in a very fruitful and pleaſant 


Country, where the Fire had never made any Devaſtation betore : But now. 


there is not ſo much as any Sign where ſuch Towns have ſtood ; only the 
Church and Steeple of one of them, which ſtood alone upon an high Ground, 


does ſtill appear. | 
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As to the Matter which thus ran it was nothing elſe but divers kinds o 


Metals and Minerals, render'd liquid by the F jerceneſs of the Fire in the 
Bowels of the Earth, boiling up, and guſhing forth, as the Water doth at the 


Head of {ome great River ; "and having run in a full Body, for a Stone's Cult, 


or more, the Extremity thereof began to cruſt and curdle, becoming, When 
cold, thoſe hard porous Stones, which the People call Sciarri, having the near- 
eſt reſemblance to huge Cakes of Sea-Coal, full of a fierce Fire. I heſe came 
rolling and tumbling o over one another; and, where they met with a Bank, would 
fill up ) and ſwell over, by their Weight bearing down any common Building. 
and burning up what was combuſtible. The chief Motion of this Marter was 
forward; but it was alfo dilating itſelf, as a Flood of Water would do on even 
Ground, thruſting out ſeveral Arms, or Tongues, as they call them, 


About 2 or 3 a-clock in the Night we mounted an high Tower in Cata- 


nia, whence we had a full View of the Mouth, which was a terrible Sight ; 


Viz, to lee ſo great a Maſs, or Body of meer Fire. Next Morning we would 
have gone up to the Mouth itſelf, but durſt not come nearer than a Furlong 


off, for fear of being overwhelmed by a ſudden Turn of the Wind, which 


carried up into the Air, ſome of that vaſt Pillar of Aſhes, which, to our Ap- 
prehenſion, exceeded twice the Bigneſs of Paul's Stezple in Londan, and went 


up in a ſtrait Body to a far greater Height than that; the whole Air being 


Vide Cap. I; 
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the Wall into the Caſtle- Diteb, which continued (as we were inform' d) ſome 


thereabout all covered with the lighteſt of thoſe A hes, blown oft from the top 
of this Pillar: And from the firſt breaking forth of the Fire, until its Fury 


ceaſed (being 54 Days) neither Sun nor Star were ſeen in all that Part. 


From the outſide of this Pillar fell off great Quantity of Stones, but none 


very big; neither could we diſcern any Fire in them, nor come to.tce where 


the fiery. Stuff broke out, there being a great Bank, or Hill of 4/es betwixt 
it and us. At the Mouth, whence iſſued the Fire, or Afhes, or both, was a 
continual Noiſe, like the beating of great Waves of the Sea againſt Rocks, 
or like Thunder afar off; which, ſometimes, I have heard here in Meſſina, 
though ſituated at the Foot of high Hills, and 60 Miles off. It hath alſo 
been heard 100 Miles Northwafd of this Place in Calabria (as I have been 
credibly inform'd) whither the Aſhes have been alſo carried: And ſome of 
our Seamen have allo reported, that their Decks were covered therewith at 
Zant, though it is likely not very thick. 

About the middle of May we made another Journey thither, where we 
found the Face of things much alter'd; the City of Catanca being 3 Quarters 


of 1 it compaſſed round with theſe Sciarri, as high as the top of the Walls, and 


in many Places it had broken over. The firſt Night of our Arrival, a new 
Stream or Gutter of Fire broke forth among ſome Sciarri, which we were walk 
ing upon an Hour or two before, and they were as high as to be even with the 
top of the Wall. It poured itſelf down into the City in a ſmall Gutter of 
about 3 foot broad, and nine foot long, of meer Fire, the Extremities ſtill fal- 
ling off into thoſe Sciarri; but this Stream was extinct by the next Morning, 
though it had filled up a great void Place with its Sciarri. The next Night 
was a much bigger Channel diſcovered, pouring itſelf over another Part ot 
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Days after our Departure. Divers of thoſe ſmall Rivulets did run at the 
ſame time into the Sea. | 

It was obſerved, that thoſe Streams of Fire never grew broader, nor viſibl 
longer, nor moved out of the place they were ſeen in, which puts us a little 
more to examine their working; and we did conclude, that not only then, 
but in the Fury alſo of its running, it made itſelf certain cruſted Gutters 
to run in, to keep itſelf, as it were, from the Air, which by degrees did cool 
and fix it; as more plainly appeared above at the Mcuth, where, the firſt. 
time of our going thither, we found the Sciarri generally thus cold and 
fix' d. And hence alſo it might proceed, that theſe live Sciaryi, meeting with 
any Bank or high Ground, would puft and ſwell up, till they had overcome 
it: fo that in many places, eſpecially under the Walls of Catanea, were Val- 
leys of thoſe Sciarri, and the Fire never broke forth, or diſcovered itſelf in 
thoſe Streams, until it had gained its Height; for thoſe Rivulets ever went 
declining. n . 

Having ſpent 2 Days about Catanea, we again went up to the Mouth, 
where now, without any Danger of Fire or Aſhes, we could take a free View: 
both of the old and new Channel of the Fire, and of that great Mountain of 
Aſhes caſt up. That, which we gueſs to be the old Bed or Channel, was a three- 
corner*d Spot of about 2 Acres, with a Cruſt or Sciarri at the Bottom, and up- 
on that a ſmall Cruſt or Surface of Brimſtone. It was hedged in on each fide 
with a great Bank, or Hill of Aſbes; and behind, and at the upper End, roſe up 
that huge Mountain of the ſame Matter. Between thoſe two Banks the Fire 
ſeems to have had its Paſſage. At the upper End in the Nook, upon a little 
Hillock or cruſted Sciarri, was a Hole about 10 Foot wide, whence it is pro- 
bable the Fire iſſued, and it might have had ſeveral other ſuch Holes ſince, 
either cruſted over, or covered with Aſhes. At the Bottom of this Hole the 
Fire was ſeen to flow along, and below it was a Channel of Fire, beneath that 
Surface of Sciarri, which being cleft a-top for ſome Space, we had an eaſy and 
leiſurable View of the Metal flowing along, whoſe Syperficies might be a Yard 
broad, tho? poſſibly it carried a great Breadth underneath, the Gutter going 
ſloping. What Depth it had we could not gueſs ; it was impenetrable by 
Iron Hooks, and other Inſtruments we had. We were very deſirous to have 
got ſome of this Matter at the Spring-head, but we could penetrate na more 
into it, than with one's Finger into the Palm of the Hand. *Tis likely that 
ſome Running may have been more yielding than we found this. From this 
Channel, but eſpecially from that Hole above it, iſſued great Store of a ſtron 
fulphurous $meak, wherewith ſome of our Company were, at firſt, almoſt ſtifled, 
thro' Inadvertency. About once in a Quarter of an Hour there would riſe 

a Pillar of Smoak, or Aſhes, but nothing comparable to the former, which. 
ſeemed to come from the middle Top of that new- made Mountain. wy 

At this our laſt being at Catanea we found the People buſy in barricading 
the Ends of ſome Streets and Paſſages, where they thought the Fire might 
break in; and this they did by pulling down the old Houſes thereabouts, and 
laying up the looſe Stones in manner of a Wall, which, they ſaid, would reſiſt 

the Fire, as not being mixt with Lime; though it was the great we. and 
| | " OFCce 
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Force of that fiery Matter: in preſſing forward, and not its burning, that 
overthrew the Buildings, as plainly appeared in the Convent of the Benedic- 
tines, and in the Town-walls, where the great Deluge of Fire did pour itlelt ; 
it not breaking into the City, but pouring itſelf over the Walls, as hath 
been ſaid. 

Unto this very time *tis ſaid to have run a Mile into the Sea, and as 
much in Front, tho? it was much leſs when we were there. The Shore goes 
gently declining 3. having at the Extremity of the Sciarri about 5 F athoms, 
and about half as much they are above Water. The Superficies of the Wa- 
ter, for 20 Foot or more of thoſe Rivulets of Fire, was hotter than to en- 
dure one's Hand in it, tho* deeper it was more temperate ; and thoſe live 
Sciarri (till retained their Fire under Water, as we ſaw, when the Surges of 


the Sea retreated back in their ordinary Reverberations. 


The general Face of theſe Sciarri is, in ſome reſpect, not much unlike, 
from the Beginning to the End, to the River of Thames in a great Froſt, at the 
Top of the Ice above Bridge; I mean, lying after ſuch a rugged manner in 
great Flakes: but its Colour is quite different, being moſt of a dark dusky 
Blue, and ſome Stones, or Rocks, of a vaſt Bigneſs, cloſe and ſolid. 

But notwithſtanding their Ruggedneſs, and Store of Fire, which we could 
ſee glowing 1n the Clefts and Cavities, we made ſhift to ramble over a good 
part of them; as *tis ſaid alſo, that People would do the ſame in its greateſt 
Violence of Burning: For as thoſe live Sciarri, and thoſe Rivers of Fire them- 
ſelves, were ſo tough and impenetrable as to bear any Weight ; ſo the Su- 
perficies of the Sciarri might be touched and handled, the Fire being inward, 
and not to be diſcerned but near-hand, eſpecially in the Day-time. And 
*twas ſomewhat a ſtrange Sight, to ſee ſo great a River come ſo tamely for- 
ward; for, as it approached unto any Houſe, they not only, at good leifure, 
remowed their Goods, but the very Tiles and Beams, and what elle was 
moveable. 

I ſhall add, That the whole Country, from the very Walls of Catanea to 20 
Miles on this ſide, is full of thoſe old Sciarri, which former Eruptions have 


_ caſt forth, tho' the People remember none ſo big as this laſt, or that burſt 


W 


out ſo low. This Country is, notwithſtanding, well cultivated and inhabi- 
ted ; for length of time hath either mollified much of thoſe old Sciarri, or 
new Moulds or Aſhes have overgrown them; tho' there ſtill remains much 
Country, which, it may be, will never be made ſerviceable. 

What is the perpendicular Height of this Mountain I cannot learn. It 
cannot, perhaps, be rightly taken, being ſo ſubject to alter its Height and 
Shape: But it is a very goodly Mountain to look upon, as one paſſes by 


Sea to the Eaſtward, ſtanding alone by itſelf, riſing from the very Shore; 


and, at ſhorteſt Paſſage, 1s reckon'd twenty Miles up to the Top, tho' from 
Catanea ithath thirty Miles as before. 


A good Quantity of A/hes being taken up in divers "TT of and about 
ina, ſome at the Top or the Mouth of the new made Mountain, 
ſome a Mile off, ſome four, ſome ten Miles, ſome but half a Mile diſtant, 


and others on che Skirts of the ſaid Mountain ; the four firſt were found 


very 
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very dry like Duſt ; but the two latter were very moiſt, though in Sicily 

(as we are erm d they have lain a good while expoſed to the Heat of the 

Sun; beſides that the two laſt differ from one another, in that one ſort of 

them conſiſts of hard and ſmall Lumps, the other of very ſoft dirty Grains; 
et both moiſt, and of a vitriolate Taſte. 

Some of the Sciarri are coarſer, taken up at ſome diſtance from the Mouth; 
and of theſe ſome black, with a Crult of Brim/lone ; ſome of a red Hew; 
others are finer; and ſaid to be got out of the Gutters of Fire at the ver 
Mouth. Both theſe kinds are light ; but then there 1s a third fort of Stone, 
very ſolid and ponderous, which ſeems to be made up of a Conflux of divers 

Minerals melted together. 
The Fire ſpread about three Miles in breadth, and ſeventeen Miles 1 in 
length. 


XIII. 1. When the Eaſterly Wind had blown about 6 or 7 Weeks, till, as tes ee 
I gueſs, about the fourth of June, 1693, the Mountain in the Iſland Sorea 1 
began early in the Morning, about Day- break, to caſt out more Fire than pms a 
ordinary, which continued for 5 or 6 Days; during which it was dark and luca nd, 
cloudy Weather: till at laſt it brought forth, not only a moſt prodigious Nit. Wi. 
Flame, but alſo ſuch a black and ſulphurous Vapour, that the Inhabi- ga, «pv 
tants of Hiſio (being a Village in the weſtern Part of the Iſland, and neareſt 5 
to the Opening of the Mountain) were wholly covered by it; and after- 
wards followed a whole Stream of burning Brimſtone, which conſumed 
many that could not eſcape. Afterward the Inhabitants perceived, that a 
3 Part of the ſaid Mountain was ſunk down; and three or four Days after 
I another Part; and ſo from time to time, bott the burning Lake was be- 
come almoſt as great as half of the Iſland: Wherefore the Inhabitants went 
on board of their Veſſels and Boats, from whence they perceived that huge 
great Pieces of the Mountain fell into this fiery Lake, as into a bottomleſs 
Pit, with a moſt prodigious Noiſe, as if a whole Cannon were diſcharged. 
But the moſt remarkable thing was, that the more vehement the Fire was, 
I the leſſer the Iſland was ſhaken. The Inhabitants of another Town called 
I Woroc, upon the Faſt-fide of the Iſland, not thinking themſelves in ſo great 
3 Danger, (the Opening, or fiery Lake being yet at ſome diſtance) remained 
a Month longer, until they ſaw the ſame continually tharthe I them, 


They obſerved that when great Pieces fell down, and that the Lake be- 
came wider, the Noiſe was ſo much the greater : So that they ſaw no like- 
lihood, but that all the Iſland would be ſwallow'd up. Wherefore they una- 
nimouſly tranſported themſelves to Banda, leaving all their Moveables for 
want of Veſſels, and arrived at Amboyna this 18th of July, 1693. 
Several burning Mountains have. now been filled up and quenched ; 
2 have begun to open themſelves, and caſt out Fire, as in the ie 
hiaus. | 
There is likewiſe a burning Mountain upon the Iſland Celebes : And in 
an infinite Number of Places there 1s hot Water found, it you dig but 10 
Foot deep. 


In 


— 
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In the Mountains of Ternata is always heard a terrible Noiſe, as of the 
crying of a great many People, cauſed by the Fires. It often cafter}, 
out Stones, and is probably exceeding deep; and the rather, becauſe it 
is likely that the ſeveral burning Mountains of the Molucca Iflands arc 
beneath conſumed by the ſame Fire, which joineth the ſpacious Openings 
together. 

The burning Mountain upon Banda caſteth forth a prodigious Quan- 
tity of Smoak and Aſhes, oftentimes much Fire; and makes a Noiſe as if 
a great many of the greateſt Cannon were heard all at once. This Moun- 
tam hach caft our ſo ma any Stones (and ſome near ſix Foot long) that the 
adjacent Sea, which has been forty or fifty Fathom deep, is not only fill'd 
up there, but they become many Fathoms higher than the Water; where- 
by it may be conjeftured, how large the inward Cavities of this Mountain 
are. 


2. After ſeveral vain Attempts to ſearch and examine the Conſtitution. 


"-216:P-## of the Opening of the Burning-Mountain, in the Ifle of Ternata, at laſt, ha- 


ving paſſed thro' great Difficulties, and mounted very dangerous Precipices, 
we arrived at the T op, Octob. 12. 1693. When I firſt approached this terrible 
fire-vomiting Opening, wherein there is an inexpreſſible Noiſe, I could ſee no- 
thing of the inward Parts, by reaſon of the Smoak : Wherefore I went back 
a little, carrying for a better Opportunity. After ſome time I found the 
Smoak very much diminiſh'd ; and making haſte to the Mouth of it, I ſaw 
the Opening which 1s underneath the North-lide, from whence the Cavity 
extended itſelf towards the South, till the Edges, on both ſides, came to ter- 
minate at the North-ſide of that which was fallen in: Wherefore we went 
towards the Eaſt- ſide, to look into the weſtern Cavity; but we ſaw nothing 
but a fiery and flaming Subſtance, and the Conveyances of it. We did not 
venture to go to the North-lide, to fee into the South Cavities; not only be- 
cauſe of the Southerly Wind, but alſo becauſe tis like, that the moſt ſpa- 
cious Antra are on the South ſide, which cauſeth the Smoak to be driven 
Northerly ; and becauſe we had formerly met with Pieces of burning Matter, 
that were caſt out towards the North-ſide. Having ſeen enough, and ſatisfy d 
my Curioſity, we withdrew, and returned to Malayen, bringing with us 
ſome Pieces of Branches of the fruitful Clove-trees that we had paſſed 
b 

The Northerly- fide of this burning Hole is at the moſt Heiphe of the 
Mountain to the Northward, or from Hori. To the Weſt and Eattward of 
it there is, on each fide, a Hill higher than the Brinks of this Hole, both of them 
grown over with Reed or Cane, by the Inhabitants call'd Cannacazna : The 
moſt weſterly is ſituated more Northerly from the Hole; on the South- ſide of 
this we got up. The moſt Eaſterly, on the contrary part, lieth more back- 
wards from it, and to the Southward of it. The Southerly Hill, on the Wett- 
ſide of the Mountain, turns about to the Eaſtward, with a Riffor Ridge, and 
terminates at the North-ſide of the Mountain. The Mouth of this feartu! 
Hole, on the Weſt and South-Eaſt fides, is ſurrounded, as by a Bank; cach 
Bank having a ſeveral Ditch, and the Brink of the Mouth is upon the higheſt 
Fart, 
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part deſcending on n the Outſide. The three Hillets neareſt to the Hole are 
quite barren, and nothing but Stone; but the molt remote is covered with 
thick Reeds. 

Round about the Zole lies ſcattered much of the Matter that hath becn 

caſt forth; and it is perceivable, that it muſt be ſoft when it comes out, be- 
cauſe it falls flat, according to the Figure of the Place where it falls. The 
Cilour of it is dark green, not clear, but ſomewhat grey; and this Matter 
generally does burſt, or ſeparate itſelf as the Dung of a Cow. I' here are ot 
this both great and ſmall Pieces, now turned into Stone, being inwardly 
blackiſh and ſpongeous, mixt with white Spots: And, to give you ſome fur- 
ther Particulars of this burning Mountain, I have obſerved, that the ex- 
treameſt or moſt ſoutherly round Bank is all covered with Cannacanna z and 
_ at 1s the higheſt alſo. The Smoak which, in reſpect of Malayen, ſeemed to 
come forth out of a higher Place, now in the deſcending of the Mountain, 
doth nowithſtanding ſeem to come forth at the ſame Height. 

There is a barren Hill, that ſeems to be ſituated on the North-lide of the Top, 

a little deſcending towards Malayen, but it is about the ſame Height as the 
higheſt Top that is ſeen from Malayen. Furthermore, the Reaſon why the 
Shoa ſeems to come forth from a higher Place is, becauſe the Opening is more 
Southerly ; and then, in regard of only Malayen, it ſeems that the Shoa comes 
torth more towards the midſt. Wherefore I do certainly believe, that the 
right Opening formerly has been where the round Banks now lie ; that is, to 
the Southward : For whereas, after a good Space of violent Burning, there 
groweth a ſmall Bank; any Perſon that ſhould ſee the Situation, would be 
of my mind. And beſides, it being 9 or 10 Years ſince the laſt Burning was 
perceived, there are to be ſeen round about the Opening (beſides the Bar- 
renneſs on both ſides, which is ſome diſtance from the Opening, in deſcending 
towards the Weſt and North-ſides, as alto above on the South and Eaſt- ſides) | 
Trees all about, of an equal Thickneſs, as all grown ſince that time, and 
now newly burſt and burnt by the Fire. 

Laſtiy, My Opinion is, that, altho' the Smoak of it hath not been ſeen from 
below, the Fire nevertheleſs hath not diſcontinued ; becauſe the inward Noiſe 
is ſo terrible, that any Perſon whoſoever hears it, will judge with me, that 
it is a bottomleſs Pit of the vehementeſt Fire, which cannot be quenched while 
the World laſts. The Horror and Danger that one undergoes, who will ſec 
this, is rather to be conceived by Thoughts, then expreſſed by Words. | 

3. Nov. 2. 1694. A very thick Smoak was ſeen about the Top of the Mount g, « » « 
Gownong Apy, which was much augmented on the 2 1ſt and 22d, and that Night l $3% 
the Flame broke out: On the 2 3d, 24th, and ſome following Days, the Fire 
was continually encreaſing on the Weſt-ſide, and with ſuch Blows, as if the 
greateſt Pieces of Cannon had been diſcharged ; ſo that we were fearing 

that the whole Mountain ſhould have been caſt upori us. A Day of Humilia- 
ion and Prayer was proclaim'd by the Government againſt the 7th, throughout 
all Banda. Sometimes the Mount brought forth ſuch a Neiſe, as the greateſt 
Storms can do about the Rigging of a Ship, or a Building on Shore; and af. 
terwards followed Sſones, on the Meſt gide, as far as the Sea, which was a hor- 
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rible Spectacle. Fiſhermen have related to me, that ſo many Stones have 
been caſt out already, that the Place where they uſed to fiſh with Lines at 
40 Fathom Water is now dry ; and the Fire cometh out of the Water ſo ve- 
hemently, that it is dreadful to ſee 3 and the Water is ſo hot, that we can- 
not come near it: And now the Mountain burneth moſt towards the Side 

of the Louloir. The Trees on the Eaſt and Weſt-ſide are altogether ſpoil'd, 
and the Weſt-ſide is covered with Stones God knoweth how high. The 
Stink of Brimſtone, during the Weſterly Monſoon, is ſo intolerable, that one 
could ſcarce endure it in the Streets of Neira, where it cauſeth a great Sick- 
neſs. The Water which runneth down is, by reaſon of the Brim/tone and 
all Petre, become tour, and without a natural Taſte. The Gardens which 
were on the Gownong Apy, and formerly brought forth great Store of Fruits 
tor Man's Livelihood, are partly covered with Stones, and partly Deſert. 
The greareſt fear is, becauſe it is conſum'd inwardly towards the old Hole, 
which was blown up in the Year 1615; and becauſe the Fire ſeemeth to take 


its Courte towards the South-welt, and that it being quite hollow there wil! 
tumble inwardly, or be ſubverted. | | 


By l. 4. The Mount Gownong Apy caſteth out Stones round about the Mountain, 
p-53'!- and the Fireaſcendeth ſo high, that we can fee it above the High-land at 
Denter. 
8j . . ib. 5. Mount Gownong Apy (burning continually) doth caſt out ſo great a 
P- 5% Quantity of Fire and Aſhes, that the Trees of the Country Neira, and part 
of thoſe on the high Country of Loutoir, are ſo much covered with A ſhes, 
that not one good Fruit is to be expected from them. 
»...44. 6. At Neira there is neither Leaf nor Herb. The Ground is cover'd with 
 _ Stonesand Ajhes ; one half of the high Country is likewiſe in a fad Condition; 
many Trees are wholly or partly dead, and the reſt /ingring. There is not one 
Houle at Neira without Damage ; ſeveral are quite demoliſhed to the Ground 
by the Weight of the Duſt and Ashes. 
T hoſe of Denter, Weyer, Celam, and the inward Coaſt, as far as Walking, 
have likewiſe a fad Experience of this Calamity. We are ſometimes viſited. 
with Earthquakes z and eſpecially May 11th, 1695, about 2 o'Clock in the 
Afternoon, we had two hard Motions. | 
3: J. Nich. 7. The Mountain Kemas, or Brothers, in the Territory of Manado, is 


28. b. ge). blown up with a moſt dreadful Noiſe, as of the hardeſt Thunder, which 
cauſed Darkneſs and an Earthquake, with very heavy Blows, and other 
diſmal Signs at Ternata: Which Noiſe hath allo been heard at Amboyna, 
The e of Brimſtone upon Amboyna, call'd Wawany, does alſo burn 
dreadfully, N 

3 1 which it ſeemeth evident, that in thoſe Parts and Seas there are 
{ubterraneous Fires, having a mutual Communication one with another; which 
God knoweth but may, at ſome time, cauſe the ſudden Subverſion of them, 
and conſequently a notable Change or Alteration of the World's Globe. 
Thoſe who have ſeen theſe things with their own Eyes, have told me, 


that when a Hole is made in the Ground 19 or 12 Foot deep, the Ground 
15 Warm, 7 
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XIV. 1. On the 19th of Jan. 1665 at divers Places near Ox/97d was ob- I, rvrw. 
ſerved a ſmall Earthquake towards Evening. In Oxford itſelf I do not hear quate pear 
that it was obſerved to be an Earthquake ; yet I remember, about that time 6:65 5, By 

| \ > : . Dr. Wail!s 

(whether preciſely then or not, I cannot ſay) I took notice of ſome kind Of t, 19. pte. 
odd Shaking or Heaveing, I obſerved in my Study, but did impute it to 

the going of Carts, or Coaches, ſuppoſed to be not far off; though yer 1 

did take notice of it, as a little diftering from what is uſual on ſuch Occa- 

lions, and wondered the more that I did not hear any: But, not knowing 

what elſe to refer it to, I thought no more of it. And the like Account 1 

have had from ſome others in Oxford, who yet did not think of an Ear!bquake, 

it being a rare thing with us. 


I find my Notes, concerning my Thermoſcope and Baroſcope for that Day to 
be theſe. 5 


100. January. T. Per mo. Baroſc. 2 
Day. Hour. Inches. Inches. Weather. 


19. 8. Morn. 14:2 | 29: Hard Froſt. Cloſe. 

4. Even. 143 | 294 Fard Froſt. Cloudy“ 
9. Len. 14% 1] 20% Rain. . i 
20. 8. Morn. 15% | 28% |Sunſhine. Wind. 


—_ 


I hear, it was obſerved at Blechington, above 5 Miles to the North of Ox- 
ford, and ſo along by Bojto!, Horton, Stanton, St. John's, and fo towards 
Whately, which is about 4 Miles Eaſtward from Oxford : Not at all theſe 
Places at the ſame time, but moving forwards from Blechington towards 
EF TIhately: For it was at Stanton about 6 of the Clock, or later (as I underſtood 
E. from Mr. Boyle, who was there at that time) but had been at Blechingtor; 
a good while ſooner. And Jam told, that it was taken notice of by Dr. : 
Holder (a Member of our Society) who was then at Blech ington, to be ob- 
ſerved by thoſe in the farther Part of the Garden, ſome very diſcernable 
time before it was obſerved by thoſe in the Houſe ; creeping forward from 
the one place to the other. 
2. Riding ſomewhat late betwixt Oxford and a Lodging I have at a place z, ws. not. 
Miles diſtant from it, I found the Cold very piercing, which put me upon Bee. 
galloping at no very lazy rate 3 and yet, betore I could get to my Lodgings, eg 
I found the Wind turned, and felt the Rain falling. This Accident, con- 
ſidering the ſhortneſs of the time, and that it was preceded by a ſettled Froft, 
was ſurprizing to me; being one of the greateſt and ſuddeneſt Alterations 
of the Air, I had ever obſerved. Soon after (by my Gueſs about an Hour) 
there was a manifeſt Trembling in the Houſe where I was, which ſtands high 

in compariſon of Oxford : But it was not there ſo great, that I ſhould have 
. taken any notice of it as an Farthquate, it I had not been advertiſed of it, as 
3 being taken notice of by the People of the Houſe, Soon atter there hap- 
BH Eee 2 pened 
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pened a brisk Storm; whereupon I ſent to make Inquiry, at a place called 
Brill, wiuch ſtanding upon a much higher Ground I ſuppoſed might be more 
obnox1ous to the Effects of the Earthquake. The Perſon I ſent to writ me 
a Ticket; whoſe Subſtance was, That the Earibquake there was much more 
conſiderable, than where I lodged ; and that a Gentleman's Houle in the 


. Neighbourhood trembled very much, ſo as to make the Stones manifeſtly 


to move to and tro in the Parlour, to the great Amazement and Fright of al! 


the Family. The Hill, whereon this Brill ſtands, I have obſerved to be very 


well ſtored with Mineral Subſtances of ſeveral kinds. TI have been informed 
by others that this Earthquake reached a good many Miles. 
3. I conceive the ſub/erraneous Steams might be the Cauſe of ſuch a Mid- 


land Earthquake. And I know no ſurer or better Way to find out the Na- 


ture and Properties of thoſe Steams, than by obſerving the Effects, and all 
the Alterations of the Air, as Mr. Boyle and Dr. Wallis have done. 


XV. Sept. 17, 168 3. An Earthquake happen'd here at Oxford. The Rarity 


of ſuch Effects make many People not know what they are; and, by 
heightning their Surprize, impoſes upon their Judgments. One fancied it 


to be the Falling of ſomething about his Houſe; another the tumbling of 
Wood z, a third the rattling of a Cart; one, one thing, and one another; til! 


either a mature Deliberation, or Intelligence from other Hands, convinced 
them to the contrary, and fatisfy*d them it was an Earthquake : Beſides, the 


ſhort Continuance of the Trembling would hardly permit them to make 
any accurate Obſervation. 


I, for my part, perceived the Sound and Motion very plainly ; ; and though, 


when I ſaw the Clearneſs of the Morning, I judged that to be an Earthgqrake, 
which otherwiſe I might have thought to have been only a diſtant Thunder, 
yet had I not ſo clear an Impreſſion of it in my Mind, as to make any con- 
ſiderable Obſervations of my own: So that what I can afford you will be 
only ſome occaſional Reflections upon Earthquakes in general, and Remarks 
upon the Intelligence which I have picked up here and there, concerning 
this in particular. 


1. This Earthquake happened at a time, in which ſuch Effects are commonly 


experienc'd, if we may credit Ariſtotle, who tells us, That they are moſt 
frequently, tho' not all always, in Spring and Autumn ; in which there is ge- 
nerally a greater Abundance of Moiſture ſucked up, more Vapours, and a 


larger Quantity of Nitre (as Experience doth demonſtrate ;) all which 
Ingredients may conſpire to the producing of an Earthquake : For it we 


conſider how capable they are of a large Expanſion, how forcible they are 


when rarefy'd in Veſſels, cloſed and placed over the Fire; in Aolipyles, 
from which they break out with forcible Blaſts, or in Winds, which tre- 


quently proceed from the Rarefa#ion of ſuch Principles; we may ſuppoſe 


that thoſe Yapours, which produce ſuch great Commotions in the Air, may 
cauſe a conſiderable Diſturbance in the Earth, when pent and locked up 


by Cold, or any ſuch like Accident, 


2. The 


* 
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2, The latter part of the firſt Week in September was ſo rainy, that moſt 
People were apprehenlive of a Flood; and upon Sunday, the gth of September, 
there tell ſome very conſiderable Showers in the Afternoon; but from that 
time it cleared up, and to the End of the next Week continued very 
warm and pleaſant Weather. The Evening of Sunday the 16th was in- 
clinable to Froſt, and the next Morning it was found to be a very hard Froſt, 


for the Seaſon 3 and then about Seven of the Clock, the Day being ver 


Clear and Calm, the Earthquake happen'd. The like Obſervations of Cold 
preceding that of 1665 were made by Dr. Wallis and Mr. Boyle. 

3. The Quick-ſilver in the Barometer (as I am told by the Operator 
in Chymiſtry here) ſtood as high then as at any time theſe three Years ; 
which, together with a remarkable Calmneſs of the Air, a matter general- 
ly looked upon as one of the Circumſtances which accompany Earthquakes, 


and by many reckoned among the Signs which fore-run them, may 


be ſufficient to ſhew how free the Air was from Vapours at that time; 
and ſurely, the fewer there were above, the more may be ſuppoſed below. 

4. Ignes Fatui were frequently ſeen a few Days before this Earthquake 
happen'd; which may paſs for a probable Argument, at leaſt, to ſhew how 
full the. Earih was then of Damps and Exhalations; fincea Slench, that hath 
tainted Well-water after an unuſual manner, hath upon the ſame Ac 
count been generally reckon'd amongſt the Signs of an Earthquake, by 


which it may be predicted: For by this it was that Pherecydes is ſaid to 


have preſaged the Earthquake of Lacedamon; and Helmont mentions another, 


who pretended to the ſame Fore-ſight by taſting the Water of a very deep 
Well in the Caſtle of Lovain. „ 


g. The Motion of this Earthquake was not of that ſort, which are termed 


Pulſes or Succeſſions ; ſuch as ſtrike the Ground at right Angles with a 
violent Shock, or intermittent Knocking, to as oftentimes to raiſe the Earth 


to a conſiderable height, or force their way by a Breach. But it appear'd 
rather to be ſuch a trembling Motion as vibrates and ſhakes without al- 
tering the Poſition of the Earth, and leaves all things in the ſame Poſture in 
which it found them. For it ſhook the Earth with a ſremulous and vibra- 


ting Motion, whoſe Reciprocations were repeated with a great deal of 


Quickneſs. The Pulſes were, as I could perceive, a little diſcontinued, and 
yet they came ſo thick that I could not count them, tho' the whole Aarth- 
quake continued here fcarce more than 6 Seconds of Time ; and, when that 
ended, the Motus Reſtitutionis, or ſettling of the Building in which I was, did 
ſeem to be with a Craſh, ' 1 5 | 

6. Now as tremulous and vibrating Motions are proper to produce Sounds, 
lo was this Earihquake accompanied with a hollow murmuring Sound, like 
diſtant Thunder, as I have obſerved before; which Sound kept time ſo exactly 
with the Motion, and was ſo conformable to it in all reſpects, that it plain- 
ly appears there was the ſame Reaſon for both. To thoſe that were with- 
in doors it appeared to be more conſiderable, and as it were in the Air a- 
vove, occaſioned chiefly by rhe ſhaking of the Building; as we may gueſs 


by a Blow or Stamp in a Room, which, beſides the principal Sound from 


the 


(398) 


the part which is ſtricken, cauſes another obſcure one, together with a ſma! 
Shaking throughout the whole; and in the Laboratory it was heard more 
loud : For-all Sounds have a great Advantage there. But thoſe, who were 
abroad in the Fields and open Air, perceived with a gentle Shaking a hol. 
low Murmur towards the Surface of the Earth, not unfitly compared to 
the Groaning of ſome Planks of Elm, Aſh, or Firr, when the Application 
of Fire cauſes both a Trembling and Sound. That there is a conſiderable 
Heat within the Earth is maniteſt from the Experience of Mines workin: 
in the deeper Grooves; from thoſe hot Springs which break out thence 
from Fermentations occaſioned by Mineral Spirits. Nor is it leſs com- 
monly obſerved, that ſuch Heats and Fermentations within the Earth are aug- 
mented by Froſty Weather, when the Steams being more pent up, and hin- 
UAred from breaking out, do work more forcibly upon one another. And 
that Sounds and Tremblings may be produced by ſuch Heat, though it did 
but work upon Air, Watery Vapours, or Nitre, only included in Pores and 
Cavities, appears by ſeveral Experiments; as that of filling Glaſs- bubbles 
half full with Vater and Nitre, which being ſet to the Heat of the Fire 
will tremble with a ſort of humming Sound, and after that break with a 
great deal of Noiſe and Violence. 

7. This Sound as well as Trembling appears to have been the ſame in moſt 
of thoſe places where they were perceived; from whence we may infer, that 
they were not cauſed by the falling of the Earib or Rock from the upper 
part of ſome Cavern; nor from any Commotion of Vapours within the 
Hollows, as Powder works in a Mine, by which Similitudes it is uſual to 
expound ſome Earthquakes: For then it would have been perceived more 
plainly in places above it, or thoſe that were near adjoining, and not equally 
conſiderable in Towns of ſuch various diſtances, as Oxford, Burford, Mal- 
lington, Benſon, Brill, and Ailsbury in Buchs; Wallingford, Radley, Appleton. 

and ſome other places in Berkſhire ; with many more round about. | 
8. Yet I cannot but ſay that it was leſs conſiderable in ſome places than in 
others; the Men of ſome Towns ſpeak dubiouſly, eſpecially towards the 
North of Oxford; and ſome talk of a neighbouring Town feeling it, tho' 
their own did not. Yea, even here in Town, the Earthquake was not perceived 
ſo plainly in ſome places as in others; but that may depend upon Circum- 
ſtances, as the Pofition and Form of the Houſes ; or tome Accidents, as 
Noiſe and Carts intervening, which might render 1t leſs obſervable. Be- 
ſides, I do not deny but there may be ſome Cuniculi, little Paſſages or Hol- 
lows here and there under ground, which might advantage the Trembling ; 
and elſewhere more ſohd Parts, which might damp and obſtruct it. 
9. This might occaſion ſome Difference in the Sound too. One perceived 
it like a Voice under Ground, but he could not tell which way it paſſed ; 
perhaps there might be a Cavern there. Another who was travelling over 
Shotover heard the ſame ; and it is very likely that there are conliderablc 
Hollows there. One who was fiſhing in the Charwel informs me, that 
whilſt his Boat trembled under him, and the leſſer Fiſhes ſeemed much at- 
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frighted, by an unuſual skipping, he heard the Murmur, as of a riſin 
Wind, which he fancied juſt then breaking out, and rumbling upwards, 
but felt none. The like Relation, as to rumbling in the Air, I have from 
good Hands, concerning ſome People that were in Dour!on-Park in Bucking- 
bamfhire z which I mention only tor the Diſtance ſake ; for moſt hereabouts 
agree in the fame Fancy. I myſelf heard it like a diftant Thunder; a 
Noiſe determined to one Place, not fleeting or paſſing from me ; though the 
Craſh, which ended the ſhaking of the Building, little deceived me in my 
firſt Imaginarions. . : | 

Ariſtotle (de Mundo) calls the Earthquakes of this kind by the Name of 
BE&ooXI, as it they boiled, becauſe they ply up and down. And I take this 
that happened here to be no ſuch forcible or irregular Ebullition, raiſing 
the Earth with intermitting Shocks, as that of Mechlin for inflance, Apr. 4. 
1640, deſcribed by Van Helmont ; but a regular Eferveſcence of incloſed Va- 
ours, more evenly diſperſed, working up and down the Earth, with a 
trembling of each Part, and a reciprocal Agitation of the whole. For I 
could never meet with any, who pretended to determine from what this 


Earthquake came, or Whither it went. i | 
10. All, who felt this Earthquake, ſay, it happened about 7 a-clock ; but ! 
dare make no inference from hence, that the ſhaking really was in all Places 
at the ſame time, unleſs the time had been exactly obſerved to a Minute, 
at leaſt in ſeveral Places. For ſince all Tremors and Sounds are found to 
move above 15 Miles in a Minute, and above 94 in an Hour; and conſe- 
quently the Trembling of the Earth, paſſing along with a continued No!i/e, 
may be ſuppoſed as quick in its Motion ; it might, according to this Calcu- 
/ation, in a Minute's time have reach'd the Extremity of its Sphere or Com- 
paſs : For the Circuit of this Earthquake was but 70 Miles, or thereabouts; 
its largeſt Extent was from South-Eaſt to North-Weſt; the leaſt, from NV. 
tos, For it was perceived a little ſhort of Kirlington N. of Oxford; at Ble- 
chington, and at Ailsbury S. E. where it was perceived plainly 3 as alſo at 
Thame, which is E. and ſo at Aſton, King ſton, and Stoken-Church- Hill; at Wal- 
/ngton F. E. (ſome ſay at Reading, which is more S. and then its Compaſs 
may be ſuppoſed larger; ) at Wallingford S. E. by S. as muchas any place; at 
Abingdon S. but not ſo much; not ſo far as Faringion . W. but at Bampton 
M. at Burford to the North; at Lo. Harborough N. M. not much; atH/ood/tock, 
which is more N. little or none; and at Gl/ympion, 2 Miles beyond it, not at 
all, as I am informed. But this is a very inconſiderable Space, if compared 
with that which happened in the Southern Parts of Norway, Apr. 24. 1657. 
and took up 160 Miles in length, and ſo much in breadrh, faith Michael Peter- 
/on Eſchelt, that deſcribes it; and Kircher mentions one 200 Miles in length. 
11. The Effects too of this Earthquake were very inconſiderable; as ſha- 
king down ſome Pewter, in a very few Places; caſting out a Truckle-Bed 
Wejtward , which, when I looked upon, I found ſo very eaſy to move, and apt 
to run, as alſo the Room ſo ſmooth, and declining towards that Point, 
that I could as little infer from thence that the Motion came this or that 
Way, as from the falling of many Books from the North-ſide of a Te” 
ouſc,. 
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houſe, when a few only fell from the South. And of whatever nature the 
encloſed Vapours were, which cauſed this Earihquake, it ſeems as if they 
were not able to force their Paſſage through the Ear (at leaſt but lowly :) 
For the Air, till the End of the Week, continued fair ; ; tho' the Week en- 
ſuing was very windy and boiſterous. 

12. We have Earthquakes here very ſeldom 3 not one before for almoſt a 
Score of Years, except that which is doubttully reported to have happened 
about four o' Clock in the ſame Morning. But ſeeing the Earth abounds, 
with ſuch great Variety of Matter, which may produce them, as alſo with 
ſo many Caverns and Chinks of ſuch various Figures through which they 
may be agitated with ſuch different Motions, it ſeems more eaſy to ſhew 
how they may begin, how they may be carried on, how they. may produce 
ſuch different Effects, and how they may continue; than to determine why 


they ſhould happen ſo rarely, do no more miſchief, or be ſtopped ſo ſoon I 
in their Motion. * 


An Ear. XVI. There was another Earthquake far more conſiderable, which hap- 
Mens pend Oct. 9. about 11 at Night, and was in Oxfordſhire, Northwards, very 
Counties, much; ſome ſay, they felt it here at Oxford. It ſpread : all over the Mid-land 
168;.By Mr. 

Tho. Pigot, Counties, and extended into Derby/hire ; in which, as in the Coal-Countries, 
ne e very violent. They report, that it was in all its ſeveral Places at 


the ſame time, not determining . and that it produced ſome re- 


markable Effects. 


An Earth 


quake in Si- XVII. x. It ſeems highly probable, chat theſe Tremblings of the Ear! 
D 36 had. proceed from the fame incens'd Matter, which finding a way at other 
tin Hartop. times thro' the: Mongibello has ſo furiouſly broken out in Smoak and Fire, 
ep.. This appears by the Tragedy of Catanca. 
The Eruptions of theſe. Mountains are of two ſorts : The one not ſo very 
violent, as to diſturb much the adjacent Country; and this happens once in 
2 or 3 Months, and laſts 3 or 4 Days: The other is more furious, and 
of longer continuance ; and is obſerved here at Naples, to happen to Mount 
Veſuvio, once in about 80 Years, as I heard the ingenious Mr. Peccacio ſa 
Of theſe, the laſt in 1632 was ſo very violent, that, by the beſt of his Ob- 
ſervation, it caſt the Rocks 3 Miles into the Air. Now, from the burning or 
not burning of this Hill, Naples (and without doubt the ſame holds in 
Sicily) calculates its Safety or Danger of Earthquakes : For without doubt the 
Matter is continually burning under the Mountain; and thoſe vaſt Clouds 
of Smoak which daily iſſue out of the Top, if the Cavity happen by any 
Rock or inward Alteration to be ſtopt, muſt deviate through other Pal- 
ſages under ground, heaping up continually Magazines for a future Cala- 
mity. Now this combuſtible Matter ſeems to me to be nothing but Nite, 
mixed with ſome other Minerals and Sulphur. He, that has ſeen the Way ot 
making Salt of Tartar by Deflagration, where you mix an equal Quantity of 
pulverized Nitre, has ſeen an exact Type of theſe burning Hills; for, after 


each Spoontul you put into the burning Crucible, ariſes firſt a black Gar 
Smoa 
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Smoak, after which the- fired Mineral boils up, as if it would over-run the 
Top of the Crucible. | 
The Motion of the Earth is not from the Perpendicular, but Horizontal ; 
as appears by the Cracks in the Earth, which, they ſay, are to be found now 
all over Sicily: * Tis a Vibration ſo quick, that it cracks the Glaſs in the 
Windows; *tis diſputable, whether the Reciprocations of a Lute-String are 
more frequent. Now, when the Vibrations are fo quick, and the Body moved 
ſo great, the Motion muſt be prodigiouſly violent. We obſerve that 
Thunder, which is the Effect of the Trembling of the Air, cauſed by the 
ſame Vapours diſperſed thro? it encountring one the other, has force enough 
to ſhake our Houſes. And why there mayn't be Lightning and Thunder 
under Ground, in ſome vaſt Repoſitories there, I tee no Reaſon ; eſpe- 
cially if we reflect, that the Matter, which compoſes the noiſy Vapour 
above us, is in much larger Quantities to be found under Ground. I can 


attribute this Horizontal Trembling to nothing elſe, but the furious Paſſage | 


of the incens*'d Matter from one Grotto to another: For *tis very probable 
theſe are continued, in ſome Parts of the Earth, for ſeveral Leagues toge- 
ther; witneſs your laſt Earibquake, about 4 or 5 Years ago; which was felt 
(with little difference. as to Time) in England and Ireland. Another Con— 
firmation of this is, the manner how theſe trembling Fits are performed; 
which is not all of a ſudden, like that of Gun-powder in a Mine; but is ſmall 


at firſt, afterwards gradually more terrible, like a growing Tempeſt. A 
third may be, the Obſervation of ſome here in Naples; that, when Mount 


Veſuvio ceaſes to burn, the Sulfaterra ſends out its Fumes more violently ; 
Now this Sulfaterra is a Hill near Puzzolo, as diſtant from 
Naples on the one hand, as the Hill Veſuvio is on the other; ſo that *tis 
more than probable, that Naples ſtands upon a burning Arch, thro' which, 


as a Pipe, there two furious Neighbours do reciprocally receive the above- 


laid Exbalation. This ſeems to me a growing Evil to this wealthy and po- 
pulous City ; and what may poſſibly make good the Prediction of Sanaza- 


vis, who was born here: | 


Et te, quis putet hec © Altrix mea, durus Arator 
 Þeriet : & Urbs, dicet, hac quoque clara fuit. 


2. The Iſland of Sicilia, of 700 Miles Circuit, and divided into 3 Valleys; 
began on Friday the 19th of January, 1693, about halt an Hour paſt 4 


o' Clock, to be ſenſible of the Shake, in the Valley of Mazara : But, in the 


two other Valleys of Emone and Noto, the Shakes were ſo terrible, as to 
throw down ſome Buildings, obliging the Inhabitants to ſeek Refuge, either 
in the Fields, or with Prayers and Tears implore the Divine Pity in the 
Churches. 


Hours and 3 


uarters, the Hand of God appeared much more terrible, 


- awakening the moſt lethargick Sinner. The Shakes of this Zarthquake did 
no damage in the Valley of Mazara, only frightning of the People. 


Vo. I. F f f 


Palermo 
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On Sunday following, being the 11th of the ſame Month, at 20 
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Palermo received ſome Detriment in moſt of the Buildings, efpecially the 
Palace and Hoſpital of St. Bartholomew z the Steeple of St. Nicholas, belong- 
ing to the Auguſtines, was ruined, and ſome Hurt done to the Church; but 
little Miſchief elſe done, and no Body hurt. 

In Meſſina, all the Buildings of the Theatre are ſnatter'd; the Royal, and 
Archbiſhop's Palace, with the Seminary, are all cracked: The vaſt and 
ſtately Church of the Franciſcans broken in many Places, and the Roof of the 
Veſtry fallen; the Steeple of the Church of the Annunciation thrown down, 
with the Death of the Sexton ; the Top of the Spire of the Dome cleft: Many 
private Buildings were thrown down, and all the reſt ſhored up; there were 
but few Perſons killed. | 

Troina, Randazzo, Nicoſia, Cities in the Mountains, ſuffered in their 
Buildings. The firſt, and half of the Mother-Church deſtroyed, with the 
Pariſh-Church of St. Lucy, and was much damaged in its Monaſteries ; one 
whereof is not habitable : The laſt had its Dome very much hurt. Caſtig- 
leone had the Caſtle and many Houſes thrown down. In Franca Villa and 
Linguagroſſa, the greater Part of the Buildings, and ſome Churches. Maſcali 
quite ruined, but not many killed; moſt of the People being abroad, at a 
Proceſſion with the Reliques of St. Leonard their Protector. 

Aidone received a conſiderable Miſchief ; two whole Quarters, with many 
of its Inhabitants, being deſtroyed ; in the Quarter of St. Laurence there 
is not one Houſe ſtanding, and the Churches ruined ; in that of St. James, 

the Church of the Annunciation and its Oratory thrown down, with ſeveral 
other ſacred Edifices. In the other Part of the City, which ſtands lower, 
there were not ſo many Houſes nor Perſons loſt ; yet the Church of Pope Les 
is quite flat, and the magnificent Church of the Dominicans in Ruins, with 
the Convent of the Reformati Oſſervanti, one of the beſt in the whole Province. 
Abi Aquilea, commonly called Faci Reale, ſituated at the Foot of #tna, 
is almoſt quite deſtroyed, and its Inhabitants buried in the Ruins, with man 
Convents; amongſt the reſt, the famous one of the Oſervanti Reformati. 
Aci St. Antonio, Aci St. Filippo, St. Gregorio, Pedara Trecaſtagni, Bonnacorei, 
Nicoloſi, Motta, Meſterbianco, Fenicia, and ſeveral other fruitful] Villages, ſi- 
ruated near Mongibello, are'deſtroyed, with all the Habitations of pleaſant 
Hills about Catanea, which are now in the Duſt, TT 

Paterno, about 12 Miles from Catanea, a populous City, at the Foot of 
Mongibello, loſt moſt of its Buildings, all the Convents of Fryars, and a 
very fine Monaſtery : In the Ruins were buried 40 Perſons. Aderno had 
the ſame Fate. 9 | 

Cantabiano Piemonte in the Valley of Emona, Francofonte, Palagonia in the 
Valley of Noto, are little leſs than wholly levell'd, and about 300 Perſons 
deſtroyed. The Marquiſs of Francofonte was miraculouſly faved, by leaping 
out through the Crack in the Wall of the falling Edifice. 

Catanea, one of the moſt ancient and famous Cities of the whole King- 
dom, honoured by the Courts of ſeveral Monarchs, and an Epiſcopal See 
even from the Times of the Apoſtles, giving place to none in the Beauty of 
its ſacred Edifices; amongſt which, the Dome was the moſt ſumptuous and 


large 


(403) 


large in all Sicily, adorned with excellent Pictures and richly furniſhed, 
bleſſed with the Reliques of the invincible Martyr St. Agalba, and honour- 
ed with the Bodies of ſeveral Kings; beſides, it had a very high and cu- 
riouſly built Steeple. Here were a great many Nunneries; amongſt the reſt, 
the Monaſtery of the Trinity, and that of St. Benedict, with that Prodigy of 
Workmanſhip the magnificent Monaſtery of St. Nicholas, with its Temple; 
a Place famous for ſeveral Reliques. Next, the Feſuits College, the Con- 
vent of the Minorites, and two of the Dominicans; the beautiful one of Ca- 
puchins, the Imperial Convent of the Carmelites, that of the Reformed Mino- 
rites, that of the Reformed Auguſtines, with ſeveral other Friaries, with an 
infinite Number of the antient and modern Churches, Colleges, and other 

publick Buildings, inhabited with 23000 Souls. e 
Its Nobility, many and antient: Learning was here in its Glory; the Ci- 
tizens were themſelves learned, and Lovers of Knowledge, aſſiſted with the 
many Privileges granted by the King. The Univerſity, where the learned 
Laurel was conferred on the Worthy, made this Place the Sicilian Athens. 
This once ſo famous, now unhappy Catanea, had the greateſt ſhare in this 
Tragedy. Father Antonio Serrovita, who was to preach at Catanea the Lent 
following, was on his way thither on the 11th, at 20 Hours and 4; and at the 
diſtance of a tew Miles he obſerved a black Cloud, like Night, hovering over 
the City; that there aroſe from the Mouth of Mongibello great Spires of Mame, 
which ſpread themſelves all round ; that the Sea, all of a ſudden, began to 
_ roar, and riſe itſelf in ſwelling Billows; that there was a very great and 
dreadful Blow, as if all the Artillery in the World had been at once diſ- 
charged; that the Birds flew about aſtoniſh'd in the Air; that the Beaſts 
and Cattle in the Fields ran crying about, affrighted ; that his and his Com- 
panions Horſes were ſo ſtartled, that they ſtood ſtock ſtill, trembling fo as 
that they were forced to alight; which they had no ſooner done, but they 
were lifted from the Ground above two Palmes; and caſting his Eyes to- 
wards Catanea he with amazement ſaw nothing but a very thick Cloud 
of Duſt in the Air. This was the Scene of their Calamity. For of the 
magnificent Calanea there is not the leaſt Footſtep to be ſeen. All its 
Edifices are levelled with the Ground, except the Chapel of St. Agatha, 
the Rotunda, the Caſtle of Ur/ino, the Walls that encompaſſed it, and a few 
mean Houſes. There was a very great Deſtruction of the Inhabitants buried 
in the Ruins of the Biſhop's Palace, the Steeple, and Dome, where moſt of 
the City, frighted with Friday's Earthquake, were got together to carry the 
Reliques of St. Agatha in Proceſſion. Many of the Nobility were ſaved 
under the Chapel of the Saint, and ſome of the Clergy : The Number of the 
Dead were about 15000; for though the People had ſtaid in the Fields all the 
Saturday, yet the Solemnity obliged them to be in the City on the Sunday to 
pay their Devotions at the Proceſſion. Of the Benedictines, about 25 were 
illed in the Quire ; of the Jeſuits, 21; of the Conventuals, 11; the Number 
of the Dominicans is not known; the Carmelites were all buried, except one, 
as they went in Proceſſion; and ſo were the greater part of the other Re- 
ligious Orders; and of the Nuns, few were ſaved. This was the Tagedy of 
i ERA _ Cataneaz 
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Catanea , which was accompanied with dreadful Lightnings and Thund-: 
from Heaven, with Deluges of Rain; and in the Ruins were heard nothins 
but Cries, Shrieks, and dying Groans, On the Heaps of Stones we may 
now write, Here was Catanea. 

Lemini, a very antient City, honoured with the Births of many illuſtri. 
ous Perſons, amongſt the reſt that Father of Eloquence Gregorio Leomting | 
of a long time an Epiſcopal See, &c. felt that Shock on the gth, with ſuch 
Violence, as threw. down and ruined the greater Part of its Buildings : 
amongſt which was the antient Convent of Minorites, famous for being 
the Dwelling- place of St. Anthony of Padua ; the Royal Convent, fo called 
from the Tomb of one of our Queens, buried there ; under the Ruins of 
which four Religious were buried; the reſt eſcaped miraculouſly. But the 
laſt Zarthquake on the 11th laid in the Duſt the Remainder of the City, wit!; 


the Death of about 4000 People, that return'd thither after the firſt Shake 


to take care of their Goods: So that now there is but the Carcaſe of a City, 
all ſhatter'd to pieces, not one Houſe left ſtanding. 


Carlentine, a modern City, being as a Citadel dependent on Lentini, had 
the ſame Fate. The beautiful Cattle of Licodia all ruined, with the Mar- 
chioneſs of Martini and all her Children buried therein. 


Bizrim, a City of rich Inhabitants, 1s levelled with the Ground. 


riſhed. 
Agoſta, a trading Town, built on an Iſland, in a large Bay which makes 


a capacious Port, was all blown up into the Air; for, belides the Damage 


of the Earthquake, there was a great Quantity of Powder in the Caſtle, that 
took fire and killed ſeveral of the Citizens, that had eſcaped into the Fields, 
with the Stones of the Buildings. Here periſhed about 3000. The enraged 


Sea grew terribly boiſterous, and tempeſtuouſly beat againſt the Walls of 


the Dominican Convent with ſuch fury, that fome Galleys, belonging to the 
Knights of Maita, kennen eſcaped Shipwreck 1 in the Port. In fine, 


Luttus ubique, Pavor, & plurima Mortis Imago. 


The Country of Mililli, in the Dutchy of Montalto, felt the ſame Fate, 

with the Deſtruction of the Inhabitants. 

Syracuſa, famous in old time, an Epiſcopal See; in our time, like the 
Phenix ariſing from the Aſhes, ſtanding upon a Peninſula, by Art made an 
Itand, having a Bridge to the main Land; ſtrengthned with a modern 

Fortification, ſufficiently populous, by reaſon of its convenient Situation 


{or Trade; full of Nobility, and beautified with Churches, Convents, Mo- 


naſterics, and Palaces, now mourns in Ruins. It was ſenſible of Friday 8, 
but ſhook to pieces by the Sunday's Earthquake, with the Loſs of many thou- 


ſand Perſons, Moſt of the Nobilty ſaved themſelves by a timely Flight. 


Of the Religious, not many perithed. Scarce a Village in the whole Diocefs 


is left; Confuſion reigns every where; and the Miſery is encreaſed by want 


of Food, cauſed by the Granarics and Mills being deſtroyed, 
Laferla, 
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Sortino and Caſſero are quite demoliſhed ; in the firſt about 5 pe- 
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Laferia, Palazzuolo, and Buſceni lie in Ruins, with many Inhabitants de— 
ſtroy'd. 

Harghrus, a populous Place, 0 near the Sea, which waſhes the 
Foot of the Promontory Pacbino, has loſt all its Buildings. Here they 
reckon about 2000 dead. 

Giarratana with its Fall killed mot of i its Inhabitants : The Marquiſs him- 
ſelf, with his Wife and 3 Children, eſcaping on Friday, were on Sunday 
buried in the Ruins; the Marquiſs and his Children were taken out altve, to 
bewail the Loſs of his Lady. 

Mlitello, in the Valley of Noto, is ſhaken to PIECES 3 the Churches and 
chief Buildings even with the Ground, and the Religious Orders all turned 
out into the open Air, or under Huts and Cabins. 

Occhiula eſcaped not the common Calamity. 

Mineo, an ancient City, is now no more; and the greater part of che Ci. 
tizens and Religious. 
Callagirone, a City conſpicuous for its Senate and Nobility, fuller” d i in 
this univerſal Calamity the total Ruin of its proud Edifices. As the princt- 
pal Church, with its very high Steeple, or Spire; the famous College of St. 
Julian; the Temple of St. George; the Pariſh-Church of St. James; ad- 
mired for the Pictures of Epiphanius, the Chappel only remaining, with the 
Image and Reliques of the Saint. The Temples of the Conventuals thrown 
down; the famous Bridge that joins the Convent to the Town ſhatter'd to 
pieces, and the Dormitories not to be inhabited; the famous Convent of St. 
Bonaventure, the Fall of whoſe Temple and Spire, was the Deſtruction of 
the lower Buildings; the College of the Zeſuits and the Steeple of that noble 
Church are quite ruined. The Carmelites, Dominicans, Augilſtines, Croliched- 
Fryars, &c. are all without Churches and Convents. The Monaſteries of 
St. Gregery, St. Chiara, St. Salvator, and St. Stephen, with a Conſervatory of. 
Orphans, are all ſhook down. In fine, the Senate-Houſe, adorned with 
moſt curious Statues, and all the other Buildings, are either fallen, or 

. threaten a ſudden Ruin. In theſe Deſolations about 1000 People were loſt. 

Modica, a populous Place, and a Chief of the Seigniory of the Admiral of 
Caſtile, has its Buildings and famous Caſtle laid in the Duſt. Seignior Ab- 
bot Frederick, the Procurator-General, ſaved himſelf in the College "of the Fe- 
ſuits, from i we had the Account; and that the Cities of Raguſa, Sicily, 
and Chiaramonte had the ſame Misfortune. | 

Comifo ſuffer'd much in its Buildings, tho? but ſew were kill'd: The Con- 
vent is down, but the Church ſtands. 

Neto, an ancient and ingenious City, full of Nobility and fine Buildings, 
Convents and Monaſteries, as we hear from a Courier from thence, 1s all 
ruined : The Convents of the Dominicans, Conventuals, Reformali, Carmeliles, 
and Capuchins which was indeed a wondrous Fabrick, are all torn to pieces. 
The Church of the Crucifixion, the Dome, and all the Nunneries are down, 
with the Deaths of many Citizens and Nobles. 

To conclude, there is not a Corner in all the Valley of, Noto, that, is not 
ruined wholly, or for the moſt part, with a dreadbul Slaug! . of be 
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People. The Southern Coaſts, as Licati, Terra Nova, and Gircuti, haye 
ſuffered Damage in their Buildings : And all the Caſtles of the Valley of 
Emone, near Mongibello, are crack'd and broken, or thrown down. 

3. The continual fiery Eruptions of Ætna (of which the firſt that we 
have any account of, happened 500 Years before the Deſtruction of Troy, 
as Diodorus Siculus relates) have been taken for the moſt likely Cauſes of 
the horrible Shakes that from time to time have laid waſte the Iſland of 
Sicilia; as is obſerved by Fazello, where he remembers That of the Year 
1542, Which on the 10th of December, at the 23d Hour, ſhook the whole 
Iſland; and eſpecially Val di Noto, Syracuſa, Lentini, Sortini, Mililli, Ca- 


lanea, Agoſta, Noto, Caltagirone, Melitello; and in ſhort, the ſame Cities 


and Caſtles, which were miſerably ruined by the two late violent Earth- 
quakes of this preſent Year 1693. | 


\ * 


The firſt of which was at 5 o' Clock, the next Night after the ꝙth of Ja- 
muary : Its Motion was of that fort which Ariſtotle and Pliny call the firſt 
Species, and is by them likened to the ſhaking Fit of an Ague, cauſing 


ſuch a Motion as ſhakes the Earth from fide to fide. In this firſt almoſt all 
the Edifices in the Country were thrown down; whereof ſome were very high 
and ſtrong-built Towers. A great part of the City of Calanea, with many 


others, were demoliſhed, and a great many Buildings in Val di Noto; Syra- 
cuſa was alſo much ſnatter'd, but not ruined. This was not preceded by 
any Darkneſs in the Air, but a pleaſing, ſerene, warm time; which was the 


more obſervable, as being unuſual at that time of the Year : Yet it was not 
to any Exceſs. 


Some Perſons, which the Evening before were travelling in the Country. 
obſerved a great Flame or Light at about an 7zalian Mile's diſtance ; and ſo 


bright, that they took it for a real Fire made by ſome of the Country Peo- 


ple; and though they went directly towards it, yet it ſeem'd to keep at the 


ſame diſtance from them. Whilſt they were obſerving this Appearance, 


the Earthquake began, which was ſenſible even to the Horſes they rode upon, 
that were affrighted thereat, and the Trees were all ſhaken, Upon this the 
amazed Travellers, looking for the Light they ſaw juſt before, found it 
quite vaniſhed. We perceiv'd, turning towards the Sea, that the Waves, 
which before the Shake only beat gently upon the Shore, began now to make 
a dreadful noiſe. The next Day, which was the loth, the Night and Day 
following, the Air was over-ſhadowed with Darkneſs, and tinged with a 
deep Yellow ; and the obſcured Sun ſtruck our Minds with a melancholy 


Preſage of the approaching Earthquake, which was the ſecond, and happen'd 


on the 11th of the ſame January, about the 2 1ſt Hour, and laſted about 4 Mi- 
nutes. It was much like the 2d Sort, which Ariſtotle and Pliny call a Pulſe or 
Stroke, for its reſemblance to the beating of an Artery ; and by Paſſidonius, 
in Seneca, is repreſented by the Name of Vibrations, it being a perpendicular 
lifting up of the Earth. Its Impulſe was fo vehement and powerful, that 
not only many Cities and Countries of the Kingdom of Naples, but the 
Iſland of Malta participated alſo of its Fury. It was in this Country im- 
poſſible to keep upon our Legs, or in one Place, on the dancing Earth; 5 

| | | thole 
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Water it had received before the Earthquake. 
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thoſe, that lay along on the Ground, were toſſed from ſide to fide, as if on 
a rolling Billow. | 
In open Places the Sea ſunk down conſiderably; and in the ſame Proportion 
in the Ports and incloſed Bays; and the Water bubbled up all along the Shore. 
The Earth opened in ſeveral Places in very long Clefts; ſome an Hand's 
Breadth, others half a Palm, others like great Gulphs. From theſe Open- 


ings that were in the Valleys ſuch a Quantity of Water ſprung forth, as over- 
flowed a great ſpace. of Ground ; which, to thoſe that were near it, had a 


ſenſible ſulphurecus Smell, though in a low Degree, and without that un- 

pleaſant Stifling produced by the Smoak of Brimſtone. N 
In the. Plain of Catanea, an open Place, it is reported, that from one of 

theſe Clefts, narrow, but very long, and about 4 Miles off the Sea, the 


Water was thrown forth altogether, as /al! as that of the Sea. 


In the City of Noto is a Street of halt a Mile long, built of Stone, which 


at preſent is ſettled into the Ground, and quite hanging on one fide, like a 


Wall that inclines; and in another Street, before the A//en? del Durbo, is an 
Opening big enough to ſwallow a Man and Horſe. 

Great Rocks were looſened, and thrown down from the Mountains every 
where: And in the Country of S$9/ino, inhabited by about 5000 Perſons, a 
great number periſhed in the Houſes which were beaten down by them in 
their way, as they rolled down from the Hills. A great Ciſtern, or Reſer- 
yatory of Water, hollowed on the top of a Rock, was looſened and thrown 


off from the reſt of the Rocks, and flid down to the bed of the River that 


runs in the bottom; where the Ciſtern remains as it was, full of the ſame 
A very great many Grotto's, made by Art or Nature, are now fallen in. 
In Syracu/a, and other Places near the Sea, the Waters in many Hells, 
which at firſt were alt, are become fre/h, and have not as yet loſt their 
Goodneſs; ſo they are ſtill fit to drink. | 
The Fountain Arethyſa, for the ſpace of ſome Months, was ſo brackiſh, 
that the Syracuſans could make no uſe of it; and now, that it is grown 


Tweeter, its Spring is increaſed to near double. 


In the City of Termini, all the running Waters are dried up; and, amongſt 


the reſt, a ſmall River near to it, with which they watered their Gardens 


and Orchards. It was contrary to the Hol-Baths, which were augmented | 


by a 3d part of what they were before the Earthquake. 


In many plain and level Places, very high Walls leaped from their Foun- 
dations above two Paces, leaving that whole Space perfectly clear and free 
from Rubbiſh and Ruins, as if they had been taken up, and carried off. 
And in Syracuſe, two Side-Walls of a ſmall Houſe jumped up from each 
other; the one upright, and ſtood upon its bottom, at a great diſtance from 
its former Place; and the other, leaving its Companion, flew away ſo as 
to make an Angle with the other, to the wonder of the Beholders of ſo 
extravagant an Accident. Not far from the Country of Caſſaro, from the 
tops of 2 Mountains, between which through a long Valley ran a River, 


two very great Rocks were looſened 3 which, tumbling down over ___ 5 
each 
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each other, met ſo exactly as to cloſe up the Valley, and ſtory the Cur rent 


of the River which, not finding any Subterrancons or Side- Paſſage, has fill'd 
up the Valley to the Top of the Rocks that were thrown down, and run; 
over them, forming a Lake 3 Miles round of a conſiderable Depth. 

In the Territory of Sortini, in a Piece of Ground half a Mile long but 
much narrow, the Ground, at ſeveral little Interſtices, 1s ſunk from the 
Level in ſome places two, in other three Palms, and ends in a very deep 
circular Gulf or Swallow, 

A Fountain, in the very Minute of the Earthguak, on the I 1th, threw 
forth its Waters tinged of a Blood-red ; which continued for 3 Hours, and 
then it dried up, leaving many Holes in the Mud at the Bottom, throug! 
which real Aſhes were thrown out; and the next Day the Waters returned 
of the former Quality, without the leaſt Alteration. 

In the City, encompaſſed with Caves on three ſides, alcho? by the conſi- 


derable Shakes that were given it there was not much Ruin made, yet a very 


dreadful Sound and Noiſe was heard for a great while. 

The South Winds have blown very much, which ſtill have been 1 impetu- 
ous in the moſt ſenſible Earihquakes, and the like has happened at othe: 
times. 

From the 11th of Jan. to this 14th of Sept. there have been conſiderable 
and ſtrong South Winds, preceded by a Noiſe like Cannon at a great dif- 
tance; ſome of a longer, ſome of a ſhorter Continuance : This has been 
obſerved in all Parts, but louder in cavernous Places, and in the Valleys be- 
tween the Mountains ; where the Shakes were more violent, in proportion 
to the Diſtance from the Sea. 

Darkneſs and Obſcurity of the Air has always been over us, but ſtill in- 
ferior to that on the roth and 11th of Far. and often theſe Clouds have been 
thin and light, and of a great Extent ; ſuch as Authors call Rare Nene 
The Sun often, and the Moon always obſcured, at the Riſing and Setting 


and the Horizon all Day long duſty; ſo that our wonted Proſpects are 


ſhorten'd ; but for ſome little time paſt it has grown ſomething clearer. 

The Heat, at the beginning of Summer, was not extreme ; but, the Sun 
entering Virgo, it grew very great, and at Noons intolerable. 

Since the firſt of Auguſt, which was a moſt tempeſtuous Day, not only 
for the exceſſive Rains for about 4 Hours, but for the Hail and very loud 
Thunder, the Shakes of the Earthquake have been leſs ſenſible, and ſeldo- 
mer; and for two Months not ſo univerſal; but ſometimes in one Place, 
ſometimes in another. 

It has been obſerved, that in leſs ſolid Ground, ſuch as Chalk, Sand, or 
looſe Earth, the Miſchief was without compariſon greater than in the rocky 
Places: And in Syracy/a the Difference was viſible in 3 Places; that is, in 
the middle of the City, in the little Iſland, and in Zaracali, where the an- 
tient Syracuſa ſtood; in all which Places che Buildings, being on a rocky 


Foundation, remain for the moſt part untouch'd, or only ſhaken, or at leait 
not quite demoliſhed : Whereas, on the contrary, in the reſt of that Terri- 


tory which is not rocky, a very great Number of noble Structures and 
Towers lie like a horrid Deſart, and heap of vaſt Ruins The 
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The Effects it has had on human Bodies, altho? I do not believe they have 
all been immediately cauſed by the Ear!hquake, have yet been various; ſuch 
as Fooliſbneſs, but not to any great degree; Madnejs, Dulneſs, Sottiſhneſs, and 
Solidity every where; Hypochondriack, Melancholick, and Cholerick Diſtempers : 
Every day Fevers have been common, with many Continual and Ter/1an ; 
Malignant, Mortal, and Dangerous ones, in a great Number, with Deliria and 
Lethargies. Where there has been any Infection cauſed by the natural Malignity 
of the Air infinite Mortality has followed. The Small-Pcx has made great 
Deſtruction among young Children; and in ſhort there has been no State 
nor Condition, which has not had its ſhare in ſo univerſal a Calamity. 


The Number of the ſuhabitants before the Earthquake, and of thoſe | 
| that periſhed therein, | 
The Names of the Numb. | Numb. , The Names of the Numb. Numb. | 
Cities. of | of thoſe Cities. 0 of thoſe 
Inhab. | kilPd. Inhab. Kill d. 
Aoſta. | 6173] 2300|Mazzarino. 7696 | 
5. Agatha, 1402 20 Nicoloſi. 844 4 
Avola. 800 NMixerni. 1483 
Buſcema. 2 900 | Noto. 12043] 3000 
| Bonaccurſo. 844 94 |Occhrella. 2910 100 
Bontello. 172 2 |S. Giovanni Lapunta.] 1082 | I5 
Butera. 3492| Fact Reale. 12895 739 
Buccheri. 3295 300 [ Fact S. Antonio. 6363] 1335 
Caltagirone. 123329] 80 Leontini. 10686 121 
Catanea. 18914 18000 |Licodia, 4898 741 
| Comiſo. 5305 269 |Mineo. 1355 
Caſtel di Jaci. 2421 32 |Palagonia, 1862 29 
Carleontini. 2751 77 |Pedara. 1582 47 
Caſſaro. 1458 15|Palazzolg, 6571 700 
Chiaramonte. 4830] 303 [Raguſa. 9946 5000 
Horidia. 1037 20 Sortino. 63166 2500 
erla. 3610] doo ſSyracuſa. 15399] 4000 
Fenicia Moncada. 16351 14 Scichili. 9382] 2000 
Francofonte, 2039] 345 Scordia. 287 33 
Ciarlatana. 2981] 541 Spaccafurno. | 7987] 2200 
Maſcali. 1300] 15 Tyexza. 200 
Maſſa Nunziata. 394 55|Trecaſtagm. 3264] 1000 
Militello Val di Noto.| 6438] 600 Terra Nova. 5289, 
§. Michele. 1838 111% - 996 901 
Melilli. 5480] 900 Vittoria. (Grande.] 3950 200 
Monteroſſo. 234] 232 Terra Grande o Vin 1602 2001 
Modica. 182031 3400 Vizzini. I 1067s] 2000 
ee Sum 254930 | 59963 
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XVIII. On Monday, OFob. 20. 1687, (N. S. ) at 4 of the Clock in the 
Morning came a horrible Earthquake AR Noiſe, with which ſome Houſes 
fell, and ſome Perſons were killed under the Ruins. 


At 5 of the clock in the ſame Morning was another Shake, with the ſame 
Noſe. 

Ar 6 of the clock in the aforeſaid Morning, when we thought we had 
been all in Safety, came another Shake with great Fury and ruſhing Noiſe; 
the Seu, with great bellowing, came beyond its Bounds ; the Bells rung of 
e e and the Deſtruction was ſo great, that no Building ſtood, I he 

Noiſe was ſuch, that thoſe in the F jelds aſſure us that the Cattel were in 
great aſtoniſhment ; Callao, Canete, Piſco, Chancay, and Los Chorillos, arc 
all ruined. There are more than 5000 dead Bodies found, and they find 
more daily; ſo that we KNOW not their Number. 


XIX. The Inhabitants of Jamaica expect an Earthquake every Tear, Se. 


Some of chem are of opinion, that they follow their great Rains. One of 


them happened on Sunday the 19th of Feb. 1683, about 8 in the Morning. 
I found in a Chamber, one Story high, the Cabinets and ſeveral other Move- 
ables on the Floor to reel, as if the Foundations of the Houſe had been 
raiſed. I looked out at a Window to ſee wha the matter, and found 
that the Pidgeons and other Birds, in an Aviar by, were on their Wings 
in great aſtoniſhment. It came by Shocks; there were three of them 
with a little Pauſe between: It laſted about a Minute of time in all; and 
there was a ſmall Noiſe accompanied it. A Pair of Stairs higher it threw 
down moſt things off the Shelves, and had much more viſible Effects than 


below. This was generally felt all over the Ifland at the ſame time, or 


' near it; ſome Houſes therein being cracked, and very near ruined ; others 


being uncovered of their Tiles: Very few eſcaped ſome Injury ; and the 
People in them were generally in a great Conſternation, ſeeing them dance. 


The Ships in the Harbour at Pori- Royal, felt it; and one, who was Eaſtward 


of the Iſland, coming thither then from Europe, met with, as he ſaid, at the 
ſame time, an Hurricane, One riding on Horſe-back was not ſenſible of it. 


A Gentleman being at that time abroad in his Plantation, told me, he ſaw 


the Ground rife like the Sea in a Wave, as the Zarthquake paſſed along, and 


that it went Northward ; for that, ſome ſmall time after he had felt it, he 
ſaw, by the motion of the Tops of the Trees on Hills, ſome Miles diſtant, 


that it had then reach'd no farther than that Place. The Spaniards, who in- 


nabited this Iſland and thoſe neighbouring, built their Houſes very low, 


and they conſiſted only of Ground-Rooms, their Walls being made of Poſts, 


Which were as much buried under Ground as ſtood above, on purpoſe to 
avoid the Danger which attended other manner of Building, from Earthquakes. 


And I have ſeen in the Mountains afar off bare Spots, which, the Inhabi- _ 
tants told me, were the Effects of Earthquakes throwing down part of the 


Hills, which continued bare and ſteep. 
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XX. 1. The terrible Earthquake which happened June 7. 1692, between 
11 and 12 of the clock at Noon, ſhook down and drowne« 9 tenths of the 
Town of Port-Royal in two Minutes time; and all by the J/harf-/ide in leſs 3 


than one: Very few eſcaped there. I loſt all my People and Goods, my 


Wife and two Men, Mrs. B. and her Daughter: One White Maid eſcaped; 


who gave me an account, that her Miſtreſs was in her Cloſet, two Pair of 


Stairs high, and ſhe was ſent into the Garret, where was Mrs. B. and her 
Daughter, when ſhe felt the Earthquake, and bid her take up her Child, 

and run down ; but turning about, met the Water at the top of the Garret 
$tairs : for the Houle ſunk downright, and is now near 30 Foot under Wa- 
ter. My Son and I went that Morning to Liguana ; the Larihquate took 
us in the Mid-way between that and Port-royal, where we were near being 


An Fart. 


quake in Ja- 


overwhelmed by a {witt rolling Sea, 6 Foot above the Surface, without any 


Wind]; but it pleaſed God to fave us, being forced back to Liguania, where 


found all Houſes even with the Ground; not a place to put one's Head 
in, but in Negro-Houles. The Earth continues (June 20.) to ſhake 5 or 6 
times in 24 Hours, and often trembling. Great part of the Mountains fell 
down, and fall daily. I Pup God divert thoſe heavy Judgments which {till 
threaten us. 

2. We have had a very great Mortality ſince the Great Earthquake (for we 
have little ones daily ; ) almoſt half the People, that eſcaped at Port- Royal, 
are ſince dead of a Malignant Fever, from Change of Air, Want of dry 
Houſes, warm Lodging, proper Medicines, and other Conveniences. Sep- 


 tember 3. 1692. 


3. A great Part of Port-Royal is ſunk; that, where the Wharfs were, is now 
ſome Fathoms of Water : All the Street where the Church ſtood is over flowed, 


that the Water ſtands ſo high as the upper Rooms of thoſe Houſes which 


8. 
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are ſtanding. The Earih, when it opened, ſwallowed up People, and they 


roſe in other Streets; ſome in the middle of the Harbour, and yet were 


ſaved; though at the ſame time I believe there was loſt about 2000, Whites 


and Blacks. At the North above 1000 Acres of Land ſunk, and 13 People 
with it. All our Houſes were thrown down all over the Iſland, that we were 
forced to live in Huts. The two great Mountains, at the entring into 16 
Mile-I/alk, tell, and met, and ſtopt the River, that it was dry from that Place 
to the Ferry for a whole Day, and vaſt Quantities of Fiſh taken up, which 
was greatly to-the Relief of the Diſtreſſed. Ar Zellotos a great Mountain 
ſplit, and fell into the level Land, and covered ſeveral Settlements, and 
deſtroyed 19 White People. One of the Perſons, whole Name was Hopkins, 
had his Plantation removed half a Mile from the Place where it formerly 


the Earth. Since it has continued ſhaking, ſometimes two or three times in 
a Day; ſo at Night, ſometimes more, ſometimes leſs : but, God be prailed, 
they are but ſmall. Our People ſettled a Town at Liguania-/ide, and there 
are about 500 Graves already, and People are every day a dying ſtill. Schl. 
20. 1692. 


Geog 2 | 4, Be- 


ſtood, and now good Proviſions grow upon it. Of all Wells, from one Fa- 
thom to 6 or 7, the Water flew our of the top, with the great Motion of 


os. Fu 


indica, 169:- 
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&y 5 0. 4. Between eleven and twelve a-Clock we felt the Tavern (where J 
9 then was) ſhake, and ſaw the Bricks begin to riſe in the Floor, and at the 
ſame Inſtant heard one in the Street cry, An Earthquake, Immediately we 
ran out of the Houſe, where we ſaw all People with lifted-up Hands beg- 
ging God's Aſſiſtance, We continued running up the Street, whilft on 
either fide us we ſaw the Houſes, ſome ſwallowed up, others thrown on 
Heaps; the Sand in the Street roſe like the Waves in the Sea, lifting up all 
Perſons that ſtood upon it, and immediately dropping down into Pits, and at 
the ſame Inſtant, a Flood of Water breaking in, and rolling thoſe poor Souls 
over and over; ſome catching hold of Beams and Rafters of Houſes, others 
were found in the Sand that appeared, when the Water was drained away. 
with their Legs and Arms out; we beholding this diſmal Sight: The ſmall 
Piece of Ground, whereon 16 or 18 of us ſtood (God be praiſed) did not fink. 
As ſoon as the violent Shake was over every Man was deſirous to know if 
any Part of his Family were left alive. I endeavour'd to go towards my 
Houſe upon the Ruins of the Houſes, that were floating upon the Water, 
but could not: At length I got a Cana, and row'd up the great Sea-fide 
towards my Houſe, where I ſaw ſeveral Men and Women floating upon the 
Wreck out to Sea; and as many of them, as I could, I took into the Boat, and 
ſt ill rowed on, till I came were I thought my Houſe had ſtood, but could hear 
of neither my Wife nor Family. Next Morning I went from one Ship to 
another, till at length it pleaſed God that I met with my Wife and two of ] 
my Negroes. She told me, when ſhe felt the Houſe ſhake, ſhe ran out, and Hel 
called all the Houſe to do the ſame : She was no ſooner out, but the Sand | 
| lifted up; and her Negro Woman graſping about her, they both dropt into 
the Earth together; and at the ſame inſtant the Water coming in rolled 
them over and over, till at length they catched hold of a Beam, where they 
hung till a Boat came from a Spaniſh Veſſel and took them up. 
The Houſes from the Fews-ſtreet end to the Breaft-work were all ſhaked 
down, ſave only 8 or 10, that remained from the Balcony upwards above 
Water: And, as ſoon as the violent Earthquake was over, the Watermen and 
Sailors did not ſtick to plunder thoſe Houſes; and in the time of their 
Plunder one or two of them fell upon their Heads, by a ſecond Earthquake, 
where they were loſt. 7 2 
As ſoon as the violent Shake was over the Miniſter deſired all People to 
join with him in Prayer; and amongſt them were ſeveral Zews that kneeled. 
and anſwered as they did; nay, I heard one ſay, they were heard to call 
upon Jeſus Chriſt : A thing worth Obſervation ! 
| Several Ships and Sloops were overlſct, and loft in the Harbour: Amongſt 
[| the reſt the Swan Frigat, that lay by the Wharf to careen, by the violent 
= Motion of the Sea and ſinking of the Wharf, was forced over the tops of 
| many Houſes ; and paſling by the Houſe where my Lord Puke lived, part 
| ol it fell upon her, and beat in her Round Houſe: She did not overſet, but 
| 


hetped ſome hundreds in ſaving their Lives. | 
As to the Fire-Balls, which you heard were ſeen in the Air, it was a great 
Falſhood; but a great and hideous Rumbling was heard in the Mountains, 


inſomuch 
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inſomuch that it frighted many Negroes that had been run away ſome 


Months frgn their Maſters, and made them come home. 1 

The Water, that iſſued from the Salt-Pan- Hills, forced its Paſſage in I be- 
| lieve 20 or 30 ſeveral Places, ſome more forcibly than others: For in 8 
or 10 Places it came with that violence, that had ſo many Sluices been 
drawn up at once, they could not have run with greater Force, and moſt of 
them 6 or 7 yards high from the Foot of the Hill: 3 or 4 of the leaſt of 
them we obſerved were near 10 or 12 yards high in the Mountain. We 
taſted the Water in moſt of the places, and found it to be brackiſh. It con- 


tinued running that Afternoon, all Night, and till next Morning about Sun 


riſe, at which time the Sal- Pans were quite overfiowed. 
The Mountains betwixt Spanih-Town and 16 Mile-Walt, as the Way lies 
along the River, if you remember, about the midway they are almoſt per- 
endicular, eſpecially on the other ſide the River; thoſe two Monntains in 
the violent Shake of the Earthquake joined together, which ſtopt the Paſſage 
of the River, and forced 1t to ſeek another, which was a great way in and 
out amongſt the Woods and Savana's; for (as I have heard by ſeveral hands) 
it was 8 or 9 days before the Town had any relief from it: Inſomuch that, 
before it came, the People were in thoughts of removing into the Country, 
concluding it had been ſunk as Port-Royal was. The Mountains along the 
River are ſo thrown on Heaps, that all People are forced to go by Gyanaboa 
to the 16 Mile-Walk. k | 


Mr. Bosby (who with his Wife had a miraculous Eſcape) told us, that 


that Afternoon, coming to his Plantations, he found the Ground opened in 


ſeveral Places; and in one, two Cows were dropt in and ſmothered. 
The Weather was much hotter after the Ear/bquake than before; and ſuch 


an innumerable quantity of Mu/quetoes, that the like was never ſeen ſince the 


Inhabiting of the Iſland. 
The Mountains at Yellows far'd no better than thoſe of 16 Mile-walk ; a 


great part of one of them falling down drove all the Trees before it, and 


at the foot of the Mountain there was a Plantation that was wholly over- 

thrown and buried in it. | | : 
The Mountains in Leguania fell in ſeveral places, and in ſome very ſteep. 
The Water in the Streets in Port-Royal did not ſpout up as you have heard, 

but in the violent Shake the Sand cracking and opening in ſeveral places where 


People ſtood, they ſinking into it, the Water boiled out of the Sand, that 
covered many and ſaved others. 


5. The Year 1692 began in Famaica with very dry and hot Weather, 


which continued till May, when there was very blowing Weather and much 
Rain till the end of the Month; from which time, till the Earthquake hap- 
pened, *twas exceſſive hot, calm, and dry; and on Tueſday the 7th of June, 
about 40 Minutes paſt 11 in the Forenoon, it being then a very hot, 
clear, ſun-ſhine day, fcarce a Cloud to be ſeen in the Sky, or a Breath of 


Air to be felt, happen'd that Crea! Shake, ſo fatal to this Place, and to the 
whole Iſland. | 
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It began with a ſmall trembling, ſo as to make People think there was 
an Earthquake, which Thoughts were immediately confirmed by a ſecond 
Shake ſomething ſtronger, accompanied all the while with a Hollob Rumbling 
Noye, almoſt like that of Thunder, which made them begin to run out of 
their Houſes. But alas! this was but ſhort warning for them to provide 
for their Safety; for at the Heels of this ſecond came the Third Violent Shake, 


which in leſs than a Minute's Time (it continuing near a Minute) ſhook the 


very Foundation of Pori-Royal in ſuch a fort, that I believe 3 parts in 4 of the 


” 


Houſes and the Ground whercon they ſtood, and moſt part of thoſe who 


inhabited them, all ſunk at once quite under Water; and on the place which 


was left, and is now ſtanding, ſhook down and ſhatter'd the Houles in ſo 
violent a manner, that at our Landing it looked more like a Heap of Rub- 
biſh, than any thing elle 3 there being, I believe, ſcarce one Houſe in ten 
left ſtanding, and thole fo crack'd and ſhatter'd, that few of them were fit, 
or thought ſafe to live in, and ſtand now (July 3. 1693.) empty. All thoſe 
Streets which were next the Waler, towards the Harbour-/ide, where there 
were excellent J/harfs, clole to which Ships of 500 Tun might lie and deliver 
their Loading, where were the beſt Store-Houſes and Conveniencies for 
Merchants, where were brave ſtately Buildings, where the Chief Men of 
the place lived, and which were in all reſpects the principal parts of Port- 
Royal, now lie in 4, 6, or 8 Fathom Water. That part which is now ſtanding 
is part of the end of that Neck of Land which runs into the Sea, and makes 


this Harbour (at the Extremity of which ſtands the Fort, not ſboo down, 


but much /hbatter*d by the Earibquake) and is now a perfect Iſland; the whole 
Neck of Land, from the Fort of Port-Royal now ſtanding to the Palliſadoes, 
or other end of Pori- Royal towards the Land (which is above a quarter of a 
Mile) being quite diſcontinued and loſt in the Earthquake z and is now alſo 
with all the Houſes, which ſtood very thick thereon, quite under Water: 
All which Part or Neck of Land (which is diſcontinued) as alſo all the other 
parts of this place which /#zk, were, for what I can learn, nothing but 
perfect Sands; and, by the People driving down Timber and Wharfing, Sc. 
were by little and little gained in time out of the Sea, which now has at 


once recovered all again. 


Capt. Hals and ſome others ſay, that, when they came hither with Yer2- 
bles, the place, whereon Port-Royal was ſince built, was like one of the Keys 
or little Iſlands that lie off this Harbour (which by the way are all ſtanding) 
but continued by a ſmall Ridge of Sand, which then juſt appear'd above 


Water, with the other part of the Neck of Land, and I believe there is now 
as much Ground left ſtanding as then. 


And one, who had been there ſome Years before under one 7ack/on (who 
took and plundered &. Jago, &c.) and returned with Yenables, told Capt. Hal“ 
at his coming hither, that the Point or Place now ſtanding, when he was here 
before under the ſaid Fachſon, was wholly ſeparated from the Land by the Sca 
(as it is at this time; ) and, pointing to the Ridge of Sand above-mention'd, 
ſaid, That did not appear when I was here before. This is very probable; 
for already, ſince the Earthquake, the Sandy Ground at the Palliſadoes, or other 


{ide 


Ed wn 2 


1 


fide, hath gained from the Sea ſeveral Acres. On this & any Neck of Land 
did People build great heavy Brick-Flouſes ; whole Weight on ſo Sandy a 
Foundation may be ſuppoſed to contribute much to their downfal; for the 
Ground gave way as far as the Houſes ſtood only, and no further ; part of 
the Fort and the Palliſadoes, at the other end of the Houſes, ſtanding. 

This part of Port-Royal, which is now ſtanding, is ſaid to ſtand upon a 
Rock: But alas! the ſtrange Rex!s and Tearimegs of the Mountains here ſut- 
ficiently evince, that Rocks and Sands are equally able to withſtand the 
Force of a Violent Earthquake, If this Place be nothing but Sand (as fome 


would have it, that are its no Well-Wiſhers) it ſeems {ſtrange that the 


Force of the Zarthquake did not diſſipate and diſſolve the very Foundation 
of it, and that it did not fall to pieces and ſcatter under Maler, as the reit of 
the Place did; for the Shake was ſo violent, that it threw People down on 
their Knees, and ſometimes on their Faces, as they ran about the Streets to 
provide for their Safety; and it was a very difficult matter to keep one's Legs. 
The Ground heaved and {welPd like a rollng ſwelling Sea; ('tis a ſtrange 


Compariſon ; but, every body here uling it, I venture to do lo likewiſe) by 


which means ſeveral Houſes now ſtanding were ſhufled and moved ſome 
yards from their Places. One whole Street (a great many Houſes whereof 
are now alſo ſtanding) is ſaid to be twice as broad now as before the Earib- 
quake; and in many places the Ground would crack, and open and ſhut, 
quick and faſt: Of which ſmall Openings I have heard Major Kelly and o- 
thers ſay, they have ſeen 2 or 3 Hundred at one time; in ſome whereof 
many People were {wallowed up; ſome the Earth caught by the Middle, 
and ſqueezed to death ; the Heads of others only appeared above Ground ; 
ſome were ſwallowed quite down, and caſt up again, with great quantities of 


Water; others went down, and never were more ſeen: Theſe were the 


- ſmalleſt Openings. Others, that were more large, ſwallowed up great Houſes; 


and out of ſome Gapings would iſſue forth whole Rivers of Maler, ſpouted 
up a great height into the Air, which ſeemed to threaten a Deluge to that 
part of Port-Royal which the Earth ſeemed to favour, accompanied with ill 
Stenches and offenſive Smells: By means of which Openings, and the Va- 
pours at that time belch'd forth from the Earth into the Air, the Sky, which 
before was clear and blue, was in a Minute's time become dull and red- 


1 ö diſn (as. IJ have heard it compared often) like a red-hot Oven. All theſe 


dreadful Circumſtances occurring at once, accompanied all the while with 


3 prodigious loud Noiſes from the Mountains, occaſioned by their Falling, &c. 


and alſo a hallow Noiſe under Ground, and People running from one place 
o another, with Fear looking like ſo many Ghoſts, and more reſemblin 


dhe Dead than the Living, made the whole ſo terrible, that People thought 


: the Diſſolution of the whole Frame of the World was at hand. Indeed *tis 
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enough to raiſe melancholy Thoughts in a Man now, to ſee the Chimneys and 


Tops of ſome Houſes, and the Maſts of Ships and Sloops, which partook of the 
ame fate, appear above Water; and, when one comes firſt aſhore, to ſee 
lo many heaps of Ruins, many whereof by their largeneſs ſhew, that once 
there had ſtood. a brave Houſe ;. to fee fo many Houles ſhatter*d, ſome 


halt 


(999) 
half fallen down, the reſt deſolate and without Inhabitants ; to. ſee where 
Houſes have been ſwallowed up, ſome appearing halt above ground, and of 
others the Chimneys only; but above all to ſtand on the Sea-ſhore, and 
to look over that part of the Neck of Land, which for above a quarter of u 
Mile was ſwallowed up ; there, where once brave Streets of ſtately Houſes 
ſtood, appearing now nothing but Water, except here and there a Chimney, 
and ſome Parts and Pieces of Houſes, ſerving only to mind us of their ſad 
Misfortune. | | N | 
And tho' Port-Royal was ſo great a Sufferer by the Earthquake, yet it left 
more Houſes ſtanding there, than in all the Iſland beſides. It was ſo via- 
lent in other Places, that People could not keep their Legs, but were vio- 
lently thrown down on tne Ground, where they lay on their Faccs with 
their Arms and Legs ſpread out, to prevent being tumbled and thrown 
about by the incredible Motion of the Earib, like that as is the general Com- 
pariſon of a great Sea. It ſcarce left a Planter's Houſe or Sugar-Work ſtand- 
ing all over the Iſland. I think it left not a Houſe ſtanding at Pafſage- Fort, 
and but one in all Liguania, and none in Sr. Jago, except a few low Houſcs 
built by the wary Spaniards. And *tis not to be doubted, bur that, had 
there been 500 or 5000 Towns in Jamaica, the Earthquake would have ruin'd 
cvery one. In leveral places in the Country the Earib gaped prodigiouſſy: 
On the North fide the Planters Houſes, with the greateſt part of their Plan- 
tations (and the Planters Houſes are not very near to one another) were 
feallowed Houſes, People, Trees, all up in one Gape ; inſtead of which ap- 
peared for ſome time after a great Pool or Lake of Water, covering above 
1000 Ares, which is ſince dried up, and now is nothing but a loole San 
or Gravel, without any the leaſt Mark or Sign left, whereby one may judge 
that there ever had ſtood a Tree, Houſe, or any thing elſe. In Clarendon 
Precinct the Earth gaped and ſpouted up with a prodigious Force great 
quantities of Water into the Air, about 12 Miles from the Sea; and all over 
the Iſland there were abundance of Gapings or Openings of the Earth, many 
thouſands; Marks of many whereof, which upon their cloſing they left 
behind them, any one cannot chuſe but ſee that goes into the Country; 
and I have ſeen ſeveral. But in the Mountains are ſaid to be the moſt vio- 
lent Shakes of all; and 'tis a generally received Opinion, that the nearer to 
the Mountains the greater the Shake; and that the Cauſe thereof, whatever 
It is, lies there. Indeed they are ſtrangely torn and rent, inſomuch tha: 
they ſecm to be of quite different Shapes now from what they were; eſpeci- 
ally the Blue, and other Higheſt Mountains,which ſeem to be the greateſt Sut- 
ferers ; which, during the time of the firſt great Shake, and as long as the 
great Shakes continued, which was above two Months after the firſt Shake, 
(during which time the Shakes came very ſtrong and thick, ſome times 2 or 
3 in an hour) bellowed out prodigious loud Noiſes and Ecchoings. 
Not far from 7ellows, part of a Mountain, after having made ſeveral Lea: 
or Moves, overwhelmed a whole Family, and a great part of a Plantation, 
lying a Mile off: And a large High Mountain, near Portmorant, near a Day's 
Journey over, is ſaid to be quite ſwallowed up; and, in the place where it 
ſtood, there is now a great Lake of 4 or 5 Leagues over. In 
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In the Blue Mountain, and its nigh Neighbours, from whence came thoſe 
dreadful Roarings, terrible and amazing to all that heard them, may be 
reaſonably ſuppoſed to be many ſtrange Alterations of the like nature: 
But thoſe wild, deſert Places, being very rarely or never viſited by any 
body, not by Negro's themfelves, we are yet ignorant of what happened there. 
But whereas they uſed to afford a fine green Proſpect, now one half part of 
them at leaſt ſeemed to be wholly deprived of their natural Verdure. There 
one may ſee, where the tops of great Mountains have fallen, ſweeping down 


all the Trees, and every thing in their way, and making a Path quite from 


top to bottom; and other Places, which ſeemed to be peeled, and bare, a 
Mile together : which vaſt Pieces of Mountains, with all the Trees thereon, 
falling together in a huddled and confuſed manner, ſtopped up moſt of the 
Rivers for about 24 Hours, which afterwards having found out new Pal- 


ages, brought down into the Sea, and this Harbour, ſeveral hundred thou- 
ſand Tun of Timber, as I have heard computed from the moſt knowing 


People there, which would ſometimes float in the Sea in ſuch prodigious | 
quantities, that they looked like moving Iſlands. I have ſeen ſeveral of 
thoſe large Trees on this Shore, all deprived of their Barks and Branches, and 
generally very much. torn by the Rocky Paſſages, through which, by the 
torce of a falling Stream and their own Weight, they might be ſuppoſed to 


be driven. One great Trunk of a Tree particularly, I have ſeen amongſt 


the reſt ſo ſqueezed as a Sugar-Cane after it had paſſed the Mill. Some are 
of Opinion that the Mountains are funk a little, and are not ſo high as they. 
were; others think the whole Iſland is /uk ſomething by the Earthquake, 
Port Royal is ſaid to be /unk a Foot, and in many Places in Liguania, I haves» 
been told, are Wells which require not ſo long a Rope to draw Water out 


of them now, as before the Earthquake, by 2 or 3 Foot. 


In this Harbour in Port-Royal at the time of the Great Shake (though the 
Seas were very calm) was ſuddenly raiſed ſuch a ſtrange Emotion in the 
Water, that immediately it ſwelled as in a Storm, great large Waves ap- 
pearing on a ſudden rolling with ſuch a force, that they drove moſt Ships 
if not all) in the Harbour from their Anchors, breaking their Cables in an 
Inſtant z but this was ſoon over, and in a little time all was ſmooth again. 
One Capt. Phips told me, that he and another Gentleman happened at the 
time of the Earthquake, to be in Liguania by the Sea-lide ; and that at the 
time of the Great Shake, the Sea retired from the Land in ſuch fort, that 
tor 2 or 3 hundred Yards the bottom of the Sea appeared dry, whereon they 
law he ſeveral Fiſh, ſome whereof the Gentleman who was with him ran 
and took up, and in a Minute or two's time the Sea returned again, and over- 
Ts great part of the Shore. At Yallhouſe the Sea is ſaid to retire above a 

ile. 5 3 

Tis thought there were loſt in all Parts of the Iſland 2000 People, and 
had the Shake happened in the Night, very few would have eſcaped alive. 

Since my Arrival here I have felt ſeveral Shakes, the firſt and greateſt 
whereof was on Good Friday, 1693, it lifted me compleatly off my Chair, 
and ſet me on my Legs, and was ſaid to be a {mall Shake : but I did not then 

Vor. II. . F hear 


ä 
hear the Noiſe (minding ſomething elſe) which always immediately foreruns 
or rather accompanies it; but I have ſince felt ſeveral leſs Shakes, and heard 
the Noiſe often, which is very loud, and may be eaſily taken, by thoſe not 
uſed to hear it, for a ruffling Wind, or for a hollow rumbling Thunder; 
but hath ſome puffing Blaſts peculiar to it ſelf, and are moſt like thoſe of 
a Match made of Brimſtone, when lighted, but in a much greater degree, 
and ſuch as a large Magazine of Brim/tone may be ſuppoſed to make, when 
on fire. It is obſervable, that every ſmall Shake is felt on Ship-board as 
| ſenſibly as on Shore, the Water ſhaking as well as the Land. 

It is like wiſe obſerved, that in windy Weather there never comes a Shake; 


but in very calm Weather it is always expected. This Obſervation hath 


held true in every Shake, that hath happened ſince the firſt great one. 


Tis obſerved, that after Rain, they are generally ſmarter than at other 


times; which may be from the ſhutting up of the Pores of the Earth, where- 
by the Force is more pent in, and hath not ſo free a Paſſage as to perſpire 
and ſpend it ſelf, Sc. 5 wr 5 17 

Shakes often happen in the Country, not felt at Port Royal; and ſome- 
times are felt by thoſe that live in and at the foot of the Mountains, and by 
no body elle. 1} 


Tis obſerved, that fince the Earthquake, the Land-Breezes often fail us, 


and inſtead thereof, the Sea-Breezes often blow all Night; a thing rarely 

known before, but ſince common. 
In Port- Royal, and in many places all over the Iſland, much Sylphurecus 

Combuſtible Matter hath been found, ſuppoſed to have been thrown our, 
. upon the opening of the Earth, which upon the firſt touch of Fire, would 
flame and burn like a Candle. 1 be 

St. Chriſtophers, one of the Caribee-Iſlands, was heretofore much troubled 
with Earthquakes, which upon the Eruption of a great Mountain there of 
Combuſtible Matter, which ſtill continues, wholly ceaſed, and have never 
been felt there ſince: Wherefore many expect ſome ſuch Eruption in ſome 
of the Mountains here, though we hope there is no neceſſity for it; the 
Shakes having been obſerved to loſe their Force, and to become weaker and 
weaker ever ſince the firſt fatal one; and *tis now ſo long fince we have 
heard any, except. now and then one ſo weak as ſcarce to be felt, that we 
have great hopes they will now quite ceaſe. - 8 5 
After the great Shake, thoſe People that eſcaped, (as many as could) got 
on board the Ships in the Harbour, where many continued above 2 Months 
after; the Shakes all that time being ſo violent, and coming ſo thick, ſome- 
times two or three in an Hour's time, accompanied with frightful Noiſes, 


o 


both from under the Earth, and from the continual falling and breaking of 


the Mountains, that they dared not come aſhore. Others went to the place 

call'd Kingjtown (or by others Killkown) where, from the firſt clearing of 
the Ground, and from bad Accommodations, the Huts built with Boughs, 

and not ſufficient to keep out Rain, which in a great and an unuſual man- 
ner followed the Earihquake, lying wet, and wanting Medicines, and al! 
Conveniences, &c. they died miſerably in Heaps. Indeed there was a ge 
75 . nera 


* 
2 
* 
pl 
3 
„ . 
[7 NY 
* 
5 
3 N 
. 
+. 
« 3 
* 
N 
RY 
75 
. 
9 8 
N 
IA 
97 
7 
"IV. 8.4 
77 
2. 
2 
* We, 
FN 
"RW 
8 
285 
— 
T5 
ow 
1 
8 


( 419 ) 


neral Sickneſs, (ſuppoſed to proceed from the hurtful Vapours belched from 
the many Openings of the Earth) all over the Iſland, ſo general that few 
. eſcaped being Sick; and *tis thought it ſwept away in many parts of the 
Illand, 3000 Souls; the greateſt part from King/town only, yet an unhealthy 
Place. Beſides the great quantities of dead People floating from one fide 
of the Harbour to the other, as the Sea and Land-Breezes blew them, ſome- 
times 100 or 200 in a Heap, may be thought to add ſomething to the Un- 
bealthfulneſs of this Place. July 3. 1693. LEY 
6. Moſt of the $hzps loſt their Anchors and Cables which were towards zypr.5io1n, 
the Wharfs or Town, which I ſuppoſe came from the Sands and Houſes “. 
falling on them; and they after the Earthquake, rode in fewer Fathoms 
Water than before: And one may believe that ſome of the Phanomena = 
may be accounted for from that. 


XXI. The Earthquake which happen'd between the 4th and gth of Fan. A, Earth. 
1699. hath had ſtrange Effects about the Tung arouſe and Batavian Rivers. The Jem Ba. 
great Batavian River from above Tangala Warna being a Place from whence viz; ſen: 
the ſaid River received the greateſt part of its Water, is ſtopt up, or Wirren, 3 
covered with Earth from the Faln Hills, till beyond the River T/youſpokit/yl ; e 
ſo that the Place where the River had its Courſe formerly, was not to be 
ſeen. But far beyond that Hill, towards Batavia, the Water comes forth 
again from under the Earth, which is ſunk down, but thick and muddy; 
paſſing over and thorough the Trees wherewith the River was formerly ſtopt 
up. The Trees lying in the River are of a ſpecial bigneſs, and fo cloſe 
packt together, that it is impoſſible to conceive how they came ſo. 

From the Mountains ſituated near the beginning of the Batavian River, 
called by the Zavanians Sonsy-tftaliwong, ſeven Hills are funk down, viz. 5 
on this ſide, and 2 on the other. But the Mount from whence the River 
hath alſo its Source, above Tangel Warna, within the Mountain Terbackti, 
is not ſunk down, nor hath received any damage. | 

The Tangarang River, call'd by the Natives Songhi Sedani, is alſo ſtopt 
up, and covered with Zarth, from the Hill and Branch Salack, to the Ri- 
ver Antum, and from thence to Taxrgarang, being fill'd up with Trees; but 
not in, ſuch a quantity, nor ſo cloſe together, as in the Batavian River. 
On this ſide the Tangarang River, 9 are ſunk down by the Earthquake z and 
leven Branches, that had formerly their Iſſue in the River Tangarang, are alſo 
covered with the Zarth, but three other Hills, lying alſo on this fide of 
the ſame - River, and call'd Minjan, Dauw, and Halfichi, had not ſuſtained 
any damage, whereby the Branches Autan, and Kaniki, (the latter into 
the firſt Branch, and the firſt into the River Tangarang) have kept their | 
Courſe. And the Hill Oudjong-teboc, being call'd alſo Sedani, from whence 
the Tangarang River had its Source, is not ſunk down nor hurted. It is 
alſo obſerved, in the Tangarang River, at the Place where it is ſtopt up 
with Trees, that the deſcending Water being thick and muddy, went 
backward with a Motion not unlike the Waves of the Sea, when moved 
by a Tempeſt. 


& 
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The High-Land between the Batavian and Targarang Rivers, behind the 

old Court of the Jacatra Kings, called Pakowang, having been a great 
Wood, is changed ſince the Earthquake, into a great and open Field, wholly 
deſtitute of Trees, the Surface of the Ground being covered with a red 
Clay, ſuch as the Maſons uſe here; which in ſome places was ſo hard, that it 
could endure treading and going upon it, and in other places Men did 
ſink above a Foot in it. And the place of the old Court called Pakowang 
ſituated between the Ba tavian and Tangarang Rivers, no other damage hath 
been ſeen, than that the Land thereabouts hath been rent and divided a- 
ſunder with great Clefts more than a Foot wide. The River T/{come, pro- 
ceeding from a Pit or Well in the aforeſaid Court of Pakowang, and run- 
ning a great way under Ground, and then coming forth again, taking its 
Courſe towards Anke, had not received any harm : But kept its Courſe 
uninterrupted. 


The Tommagon Porbo Nata in his going towards the Mountains, heard a 


Noiſe like unto Thunder, and fearing that a ſinking down of the Ground, 
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or an Eruption of Water would follow, he ſtood ſtill with thoſe that were 

about him, and ſaw afterwards that the Earth from the top of the Moun- 
tains ſunk down; and hearing no further noiſe, he went on his Journey, 
having in going and coming back ſpent 19 Days by the Way, and felt 40 


times an Earthquake : And ſince his return from the Mountains, he hath felt 
the like Shaking 208 times. b e 


XXII. I have elſewhere ſhewn that the Breath of the Pyrites is Sulphur ex 
tota Subſjtaniia ;, alſo that it naturally takes fire of it ſelf : Again that the 
material Cauſe of Thunder and Lightning, and of Earthquakes, is one and the 
ſame ; viz. the inflammable Breath of the Pyrites. The difference 1s, that one 
is fired in the Air, the other under Ground: Of which laſt, theſe (I 
think) are ſufficient Arguments; A Thing burnt with Lightning ſmells of 
very Brimſtone : again the Subtilty and Thinneſs of the Flame; alſo the 
manner of its burning, which is often obſerved to be Particulatim, or in 
ſmall Spots, Vapour like. And of Earthquakes, the Sulphureous Stink of 
Waters ſmelt bebe, and of the very Air it ſelf after them: Of which in- 
numerable Inſtances occur in the Relations of them. 

They alſo agree in the manner of the Noiſe, which is to be carried on, 
as in a Train fir'd, the one rolling and rattling through the Air, takin 
fire as the Vapours chance to drive, as the other fired under Ground in like 
manner moves with a deſultory Noiſe, as it ſhall chance to be continued. 

That the Earth is more or leſs hollow, is made probable, by what is found 
every where in the Mountains, viz. Natural Cavities or Chambers, which 
the Miners of the North call Self- Opens. Theſe they meet with frequently, 
ſome vaſtly great, and others leſs, running away with ſmall Sinzs's : And 


I doubt not, but upon diligent enquiry, a great Catalogue of ſuch might 


be had, diſcovered in the memory of Man. Beſides, many there are, which 


are known to open to the Day, and to diſcover themſelves without Digging, 
as Pao s- Hole, Okey-Hele, &c. Again, the great and ſmall Streams, which do 


arile 
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ariſe from under the Mountains, do evidence the Hollowneſs, and Sinouſneſs 
of them. Add to theſe, that many Sinus's are made in that inſtant, and 
are continued by the exploſion and rending of the firſt Matter fired; 
which may, and do very probably, cloſe again, when the Force of that 
Exploſion is over, but are ſufficiently open to continue the Earthquake. 
That theſe /ubterraneous Cavities are at certain times and in certain Sea - 
ſons full of inflammable Vapours, the Damps in our Mines ſufficiently wit- 
neſs, which fired do every Thing as in an Earthquake, ſave in a leſſer degree. 
Now, that the Pyrites alone (which is our preſent Task) of all the known 
Minerals, yields this 7nflammable Vapour, I think highly probable, for theſe 
Reaſons. | 5 „ | 
1. Becauſe no Mineral or Ore whatſoever is Sulphureous, but as it is wholly, 
or in part, a Pyrites: I have carefully made the Experiment in very many of 
the Foſſils of England, and I do find them all to contain Iron, wherever 
there is Brimſtone. | 925 | 
2. Becauſe there is but one Species of Brimſtone, that I know of, at leaſt 
with us in England: And ſince the Pyrites naturally and only yields it, it is 
but reaſonable wherever Brimſtone is found, though in the Air or under 


Ground in Vapour, to think that alſo proceeds from it. The Sulphur Vive 


or Natural Brimſtone, which is found in and about the Bur ning Mountains, is 
certainly the Effects of Sublimation, and thoſe great Quantities of it ſaid to 
be found about the Skirts of Vulcano's, is only an Argument of the long Du- 
ration, and Vehemency of thoſe Fires. And though the Sulphur Vive or 
Rough Brimſtone, as they call it, had from Hecla and Italy its Opake, and agrees 
not with the Tranſparent and Amber-like Sulphur Vive of the Ancients ; 
yet it does not follow, that that alſo was not produc'd by Sublimation, no 
more, than that the SzalaFites, or Water-wrought Stone, is not fo made, 
for that ſome of it is Opake, and ſome Chryſtalline. 
But poſſibly the Pyrites of the Vulcano's or Burning Mountains, may be more 
Sulphureous than ours. And indeed it 1s plain, that ſome of ours in Eng- 
land are very lean, and hold but little Sy/phyr ; others again very much. 
And this may be one Reaſon, why England is ſo little troubled with Earth- 
quakes, and Italy, and almoſt round the Mediterranean-Sea, fo very much. 
Another Reaſon is the Paucity of Pyrites in England; where they are, in- 


_ deed, ſome little in all Places, but moſtly ſpar/im ; and if perchance in Beds, 


thoſe are comparatively thin, to what probably they are in the Burning 
Mountains, as the vaſt Quantity of Sulphur thence ſublim'd doth ſeem rea- 
ſonably to imply. Alſo, if we compare our Earthquakes, and our Thunder 
and Lightning with theirs ; there it /ightens almoſt daily, eſpecially in Sum- 
mer time, here ſeldom ; their Thunder and Lightning is of long Duration, 
here ſoon over; there the Earthquates are frequent, long, and terrible, with 
many Paroxiſms in a Day, and that for many Days; here very ſhort, a few. 
Minutes, and ſcarce perceptible. To this purpoſe, the Subterraneous Capi. 
ties in England are ſmall, and few compar'd to the vaſt Vaults in thoſe Parts 
of the World; which is evident, from the ſudden Diſappearance of whole 
Mountains and Iſlands. 


There 


(422 
There are indeed other [nflamable Minerals beſides the Pyrites : But by the 
Providence of God, not to be found in England, that I know of, and not in 
any Quantity in any Place of the World, that I can learn; which is wel] 
for Mankind, becauſe they are very Poiſons as the Orpiments : But they are 
ſpecifically diſtinct from Brimſtone, which no Ore yields but Iron; ſo the 
Ortiments are all Gold Ore. * And by the bye, ſome Authors have aſſign'd this 
as a good Reaſon, againſt any Medicine that ſhall be made out of Gd, 
(as fond as we are of an Aurum Polabile) as having naturally a deleterious 
Quality. | 
It 5/8 be objected that no Body is kinaled by it ſelf : But it ſeems to me 


I” apparently otherwiſe ; for that Yegetables will heat and take fire of them- 


ſelves, as in the frequent Inſtance of wet Hay; and Animals are naturally 
on Fire, and Man doth then ſufficiently demonttrate it, when in a Fever: 
And amongſt Minerals, the Pyrites, both in Groſs and in Vapour, is actually 
of its own accord fi d. Dr. Power has recorded at large, in his Microgra- 
Pbia a famous Inſtance of it; and the like not very rarely happens. And 
that Damps naturally fire of themſelves, we have the general Teſtimony 
of Miners and the ſame Author. EE | 
Again, the Vulcano's, all the World over, argue as much; for we, with 
great Probability, believe them to be Mountains made up in great part of 
Pyrites, by the Quantities of Sulphur thence ſublim'd, and the Application 
of the Loadjtone to the ejected Cinder. I go further: | 
That theſe Vulcano's were naturally kindled of themſelves, at or near the 
Creation, 1s probable : Becauſe there is but a certain known Number of them 
which have all continued burning beyond the Memoirs of any Hiſtory ; 
few or none of them that I know of, have ever totally decay*d or been ex- 
_ tint, [unleſs poſſibly by the Submer/ion of the Whole, being abſorb'd in the 
Sea. Though they, indeed, do burn more fiercely ſometimes than at others, 
for other Reaſons. So that it ſeems to me as natural, to have actual Fire in 
the Terreſtial World from the Creation, as to have Sea and Water. 
Again, if theſe Vulcano's did not kiudle of themſelves, what Cauſe can we 
imagine to have done it? If the Sun; we anſwer, Hecla placed in ſo ex- 
tream cold a Climate was kindled, for ought I can ſee by the natural Hi- 
ſtory of both, as ſoon as Ælna or Fuegos, or the molt Southerly. 
ot the Accidents happening from Man; for, if Man was (as we muſt 
believe) created Solitary and Topical, they were none of his Kindling, be- 
cauſe they ſeem to be fired before the World could be all over peopled : 
Beſides they are moſtly the very Tops of vaſt high Mountains, and there- 
fore the moſt unfit for the Habitation of Man. | 5 
If we ſay Lightning, and Thunder, or Earthquakes ;, we beg the Queſtion : 
For the Cauſe of the one is the Cauſe of the other; and they are one and 
the ſame. It remains therefore (very probable) that they were kindled 07 
themfelves. | | | | 
I for my part know no Subject in the whole Mineral Kingdom ſo gene- 
ral and laſting for the Fuel of theſe Mountains, as the Pyrites ; which | 


have 
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have ſaid alone does yield Sulphur, and naturally reſolves it ſelf into it, by 
a kind of Vegetation. | 

About the Durable Burning of the Pyrites theſe are Inſtances: Scotch Coal 
hath leſs of the Pyrites in it, being moſtly made up of Coal Bitumen, and 
therefore it burns and conſumes quickly, and leaves a white Cinder. 
Sea-Coal, or that Coal which comes from Newcaſtle by Sea to us, and for 

that reaſon ſo called, burns ſlowly ; and the Sunderland Sca-Coal fo lowly, 
that it is ſaid, by Proverb, to make three Fires ; this hath much Pyrites 
mixt with it, and burns to a heavy reddiſh Cinder, which is Iron, by the 
Magnet. But I have ſeen, and have a Specimen by me of a Coal from Ire- 
land, (the Proprietor of the Pits is Sir Chriſtopher Wandsford) which is ſaid to 
be ſo laſting, that it will continue 24 Hours red-hot, and almoſt keep its 
Figure: This ſeems to be in great part Pyrites by the Weight and Colour. 


XXIII. In the Moores from Yeovil towards Bridgewater, in the extreme Subterranes 
Drought we have endured this Summer 1666, ſome Lengths of Paſture e 


grew much ſooner withered and parched than the other Paſture. And this J. be?“ 
parched part ſeemed to bear the length and ſhap2 (in groſs) of Trees. * 8. P. 323. 
They digg'd and found in the place Oaks indeed, as black as Ebony. And 


hence they have been inſtructed to find and take up many Hundreds of 
Oaks. | 1 85 = 


XXIV. In that Fenny Tradt, called the Je of Acholme, lying part in Lin- Wed found 
colnftire, and part in Yorkſhire, has been abundance of Oak, Firr, and other grund 
Trees, of late frequently found in the Moore; whereof ſome Oaks are ities; 

5 Yards in compaſs, and 16 Yards long ; others ſmaller and longer, with gs: 
good q 1antities of Acorns near them, lying ſomewhat above 3 Foot in depth, 
and near their Roots, which do ſtil] ſtand as they grew, viz. in firm Earth 

below the Moore. The Firrs lie a Foot or 18 Inches deeper, more in Num- 

ber than Oak, and many of them 30 Yards long, one of them being, not 

many Years ſince, taken up of 36 Yards long, beſides the Top, lying alſo 

near the Root, which ſtood likewiſe as it grew, having been burnt and not 
cut down; as the Oak had been alſo. Mr. Dugdale concludeth, that this of Drainig 
Moore hath been ſo for divers hundreds of Years, and that the Cauſe there- * 
of has been the muddineſs of the Tides, which flowing up Humber into Trent, 

left in time ſo much Filth, as to obſtruct the Currents of Idle, Dun, and 


other Rivers, which thence flowed back and over-whelmed that flat 
Country. | 


XXV. At Yule about 12 Miles below Tork, near the place where the Dun ze 
empties it felf into the Humber, there are ſeyeral Perſons which are call'd yd. ner 
Tryers, who, with a long piece of Iron, ſearc in the ſoft and boggy Ground Richi, 
for Subterraneous Trees; and by this way of Tryal, can in a great meaſure ** N 

diſcover the Length and Thickneſs of theſe Trees, and get a Livelihood by it. 
Some are ſo large that they are uſed for Timber in building Houſes, which 
is {aid to be more durable than Oa# it ſelf, others are ſplit into Laths; others 


Are 
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are Cut into long Chips, and tied up in bundles, and ſent to the Marker 
Towns ſeveral Miles of, to light Tobacco. Thoſe that I viewed were all 
broken off from the Roots ; I ſuppoſe by violence of Storm or Water, or 
both; and upon enquiry do find, that they are all after the ſame manner. 
Theſe Tryers do affirm, that at three or four Yards deep they find S!umps of 
Trees broken off; ſome two, three or four Foot from the Ground, and to be 


exactly the ſame Wood with the Sybterraneous Trees, The Bate or Texture 


of this Wood is the ſame with Firr, eafily /plilting : If burnt it ſends out 
the ſame Re/inous Smell, and it affords the ſame Coal. The Branches genc- 
rally grow. in Circles, as the Knots do tettity : The Knots do eaſily part 
trom the reſt of the Wood, as is uſual in Firr-I/ood. The ſtraightneſs and 
length of theſe Trees, are alſo a Preſumption, that they muſt be ſuch ; it 
one conſider that fome of theſe are nigh a hundred Foot long, and at the bot 
tom not much above a Foot in Diameter. They affirm'd to me, that their 
tops lay all one way, (viz.) with the Current of the Water. There are 


_ alto Oats found there, though not in ſo great Quantity. The Vitriolict Parts 


of the Earth, in which they have lain, hath given them a black Tincture 
quite through, which (when wrought and poliſhed fine) is not much in- 
teriour to Ebony. This Wood doth not emit the ſame Smell when burnt, 
with that call'd Firr-Mood; therefore I hope the Smell of that Wood wiil 


not be attributed to the Bituminous Parts of the Earth in which it hath 


lain. About 60 or 70 Years ago, ſeveral Dutchmen undertook to drain a 
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large Marſh in that Place; and in cutting a Channel in the dry Ground be- 
twixt the Fen and the River, at the firſt they threw up a Rich and Firm Soil, 
afterwards they met with a Stratum of Sand, under that a Stratum of Bo 
Ground, in which they found of theſe Subterraneous Trees, and under that 


Firm Ground; and a Gentleman atteſted unto me, who had it from ſeveral] 


Perſons then living, that were Eye-Witneſſes, that the Firm Ground in ſome 
Places lay Ridge and Furrow. There are ſeveral of theſe Roots of Trees to be 
ſeen in the Channel at Low-Water to this Day, and yet there are neither 
Firr nor Pine growing naturally here, nor have been in the Memory of any 
Man; neither doth there remain any Tradition of the Growth of any ſuch. 


XXVI. Pimco is one of the higheſt Mountains in Craven in Yorkſhire, 
lying on the South-ſide of that Country, ſome two Miles above Carleton. On 
the South-ſide of the Pike, (as they call the very top of that Mountain) 
is a place where the Water ſtands ; this is called a Moſs, and is ſome Fathoms 


perhaps deep in black Mud. Here are dug up, if we will believe the In- 


ſeems, that their having lain ſo long under Ground, has prepared the Juice 


| habitants, not only Roots, but whole Trees of Firr. 


I ſaw there no ſmall Marks of a Wood in former Ages; as the Roots or 
Stumps of Trees appearing above Ground ; which upon due examination of 
the Grain and Bark, I found to be the Roots of Birch. Theſe Roots ſplit eaſily, 
and ſome dry; and when dried, they burn with a lafting Flame: and for this 
purpoſe they uſe them upon any ſudden Occaſion about their Houſes. And 
altho* the Flame be great, yet it is without any Reſinous Smell: However, it 


for 


for burning. There have been Oaks, as I have been told, dug up hereabouts 


alſo, but I ſaw none. 
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XXVII. On the South-ſide of Mendip-Hills, at a place call'd Doultor, wid fund 


there are great Quarries of Free ſtone, where the Workmen at five or ſi 
Fathom deep, ſawing Stones of four or five Tun weight, have oſten founc 


large Pieces of cleft and fair Oak in the midſt of them. 
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XXVIII. S. Septali, in a Voyage he made a few Years ſince over ſome , le Shel! 
Mountains to Genoa, met with ſome Peaſants, who digging on the fides in Italy; By | 


of an Hill, had found and gathered very many Cockle-Sh 


OT 8 EE 
zlls of divers kinds, 


which he wonder'd at, and therefore went to the very Place; where he 
was ſatisfied of the Truth of the Relation, finding great ſtore of different 
Shells, as the Turbinets, Echim, and ſome Pearl-jhells, whereof one had a fair 


Pearl in it. 
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XXIX. Upon the way of Beziers to Narbonne, in a Place pretty large, rue Shell 
raiſed by Eſtimation above the Level of the Sea, (which is two Leagues dil- 


tant from it) about 15 or 16 Fathoms, 1 
number of big Oyſters petrefied : And upon the fame Way above the Place, 


I ſaw Rocks which incloſed a good 


which 1s called Nice, at the higheſt place of the Deſcent, very cragged, 


where the Rock is cut to make a Paſſage, is ſeen a Bed two Foot large of 


many Cockle-Shells petrefied, heaped up, as ordinarily they are on the Sea- 
ſhore ; which notes ſufficiently, that the Sea formerly covered this Place. 


XXX. We will eaſily believe (what I have read in Steno's Prodromus) that 


all along the Shores of the Mediterranean Sea, there ma 


Sea-ſhells be found promiſcuouſly included in Rocks or Earth, and at good 
diſtances too from the Sea. But for our Engliſb inland Qyarries, I am apt 
to think, there is no ſuch matter as petrefying of Shells in the bulineſs : But 
that theſe Cockle-like Stones ever were, as they are at preſent, Lapides ſui 
generis, and never any part of an Animal. It is moſt certain that our 
Engliſh Quarry-ſhells (to continue that abuſive name) have no parts of a 


difterent Texture from the Rock or Quarry where they are taken, that is, 


that there is no ſuch thing as Shell in theſe Reſemblances of Shells, but that 
[ron-Stone Cockles are all Iron-ſtone; Lime or Marble, all Lime-ftone or Mar- 
ble, Sparre or Chriſtalline-Shells, all Sparre, &c. and that they were never 
J. My Reaſon is, that Qyarries of different Stone 
yield us quite different ſorts of Species of Shell, not only one from ano- 
ther (as thoſe Cecckle-ſtone of the Iron: ſtone Quarries of Allderton in Yorkſhire, 
differ from thoſe found in the Lead-Mines of the neighbouring Mountains, 
and both theſe from that Cockle-Qyarry of Wansford-Bridge in Nerthampton- 
hire, and all three from thoſe to be found in the 2yarrics about Gunthrop 
and Beavour Caſtle, Sc.) but, I dare boldly ſay, from any thing in Nature 
beſides, that either the Land or Salt, or freſh Water doth yield us. Tis true 
that I have pick'd out of that one 2yarry of Wansford very Reſemblances of 


any Part of an Animal. 
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Murices, Teline, Turbines, Cochlee, Sc. and yet I am not convinced, when! 
particularly examin'd ſome of our Engliſh Shores for Shells, alſo the freſy Water; 
and the Fields, that I did ever meet with any one of thoſe Species of Shell; 
any where elſe but in their reſpective Qyarries ; whence I conclude them 
Lapides ſui Generis, and that they were not caſt in any Animal Mold, whoſe 
Species or Race 1s yet to be found in being at this Day. I have two or three 
ſorts of our Engliſh Cockle-ſtones of different Quarries, nearly reſembling one 
the other, and all of them very like a common ſort of Sea-ſhell ; and yet 
there is enough in them ſpecifically to diſtinguiſh them, and hinder them 


from being ſampled by any thing of the Spoils of the Sea or freſh Waters, 
or the Land-Snails. | 


XXXI. At Hunton, 5 Miles from Maidſtone in Kent, and about a quarter 
of a Mile from the River Medway, after the Coping of a Piece of Ground 
was taken off, (which was of a Clay about 3 Foot deep) we came to a 
very good Blue Marle, which continued ſuch 3 Feet and 3 deep more; 
and then there appeared a hard Floor or Pavement compoled of Shells, or 
Shell-like Stones, crouded cloſely together ; the Interſtices whereof were 
filled up with the ſame Marle. This Layer (which runs as the Veins of 
Flints do in chalky Earib) was about an Inch deep, and ſeveral Yards over, 
and we could walk on it as on a Bench; under this Layer we came to Marle 
again. I cannot, upon inquiry, find that in the Memory of any Man there- 


abouts, any Floods from the River have reached ſo far as this Place. 


The Stones (for I take them to be Lapides ſui Generis) are of that ſort 
which is calPd Conchites, and reſemble Sea-Fiſb of the Teftaceous kind; moſt 
of them are Tyrbinated, or wreathed, the reſt are of the Bivaluular ſort, 
but I have not found any of them with Valves cloſed together, but ſingle. 

The bigneſs of the Tyrbinated, is from a Yetch to a Hazle-Nut, they are 
filled with a Terra Lapidoſa, like the Marle, and are of that colour till you 
have waſhed and rubbed them, and then they appear of the colour of Be- 
zoar, and of the ſame Politure. After they have been boiled in Water, 
they are whitiſh, and leave a Chalkineſs upon your Fingers, which when it 
is rubbed off, gives you a view of very fine black Striæ, thick ſet on the out- 
de, Theſe Mrealbed Stones are all perfectly formed, they differ not in Fi- 
gure one from another, but that ſome have their ſides a little depreſſed; 
upon a few of them there adhered a little proportion of a glittering Mine- 
ral like Iron. In Vinegar, they made a ſtrong and a boiling Eferveſcence. 

The Bivalvular are moſt of them no bigger than a Kidney Bean, ſome 
leſſer, a few as broad as the largeſt ſort of Beans, but the Valve much thin- 
ner than any of that kind, which had been the Exuvie of an Animal ; the 
gibbous Part of the Valve is ſmooth, and of the ſome colour with that 


of the Turbinated. In a few there are ſome oblong Lineations bent circular- 


ty to the Commiſſure of the Valve: I have a piece of ſuch an one by me, con- 
faſting of ſeveral Lamel/z, which hath this further obſervable in ir, that the 


gibbous Part is of a moſt beautiful black ſhining Colour, and the inner Part 
of a ſhining Pearl-colour'd Subſtance. 


Ot 
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Of this Bivalvular ſort, many of them ſeem to be in feri, not as to their 
Shape, but as to their Hardneſs and Thickneſs, there being in ſome only the 
prima Stamina, and in others the ſeveral Steps and Progreſſes toward a perfect 
Figuration ; which ſeems to me an unanſwerable Argument, for their never 
having been the Spoils of Animals. Some of theſe appeared in the Inner-ſide 
white, and 1t came off upon the Fingers like Chalk, and ſeemed as if a 
Depreſſion had been firſt made in the Bed of the Shape of a Valve, and then 
the Convex ſide rubbed with Chalk or painted white. 8 | 

Thoſe Pieces of this odd Concretion, which I keep by me (now the Mazle, 
which 1s in the Interſtices, is grown hard) appear much like that coarſe 
ſort of Marble-ftone, which is dug about Pluckley in the Wild of Rent. Which 
Marble ſeems to be a Coagmentation of ſuch Shell-like Stones, the Marle betwixt 
them having acquired firm Solidity and Hardneſs. With this Stone they 
make their Cauſeys in that part of the Country; and they are apt to be worn 
into little Cavities, or Holes, where they have lain long expoſed to the Air: 
the Rains, in length of time, waſhing away the Portions of Marle (which 
is leſs hard than the reſt) from the Orifices and Interſtices of thoſe Shell-like 
Stones, I am much confirmed in this Opinion by a Piece of Marble, inlaid, 
as it were, with ſuch Stones, which was dug out of a Marle-Pit, at a little 
diſtance from, and on the ſame level with that at Hunton. 

The imperfect as well as the complete Formation of ſome of the Bivalvu- 
lar kind (the Valves being only found ſingle, and both forts in a Ground 
never heretofore diſturbed) are no light Arguments for their being Sores. 
Perhaps the Salts of Plants or Animal Bodies, waſhed down with Rains, and 


lodged under Ground, may be there diſpoſed into ſuch like Figures, as well 
as above it. : 


XXXII. Near Reading in Berkſhire, for many ſucceeding Generations, a 
continued Body of Oyſter-ſhells has been found through the whole Circum- 


hard rocky Chalk, and above this Chalk the Oy/ter-/bells lie in a Bed of 
green Sand upon a Level, as nigh as can poſſibly be judged ; this Stratum of 
green Sand Oyſter-/hells is (as I meaſured) nigh two Foot deep. Now im- 
mediately above this Layer, or Stratum of green Sand and Shells, is a Bed of 
_ a bluiſh ſort of Clay, very hard, brittle and rugged, they call it a pinny 
Clay, and this is of no uſe. -This Bed or Layer of Clay, I found to be nigh 
a Yard deep; and immediately above it is a Stratum of Fuller” s Earth, which 
is nigh two Foot and a half deep; this Earth is often made uſe of by our 
Clothiers : And above this Earth is a Bed or Layer, of a clear fine white 
Sand without the leaſt mixture of any Earth Clay, &c. which is nigh 7 
Foot deep : Then immediately above this is a ſtiff red Clay, (which is the 
_ uppermoſt Stratum) of which we make our Tiles. The Depth of this cannot 
be conveniently taken, it being ſo high a Hill, on the top of which hath 
been, and is dug up a little common Earth about 2 Foot deep. 
I have, with a Mattock, dug out ſeveral whole Oyters with both their 
Valves, or Shells lying together, * Oyſters before opened: in their 9 
— 1.1. 2 there 


ference of 5 or 6 Acres of Ground. The Foundation of theſe Shells is a 
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there is got in ſome of the fore-mentioned green Sand; . Theſe Shells are ſo 
very brittle, that in digging for them, one of the Valves will frequently drop 
from its Fellow; but tis plainly to be ſeen that they were united together, 
by placing the Shell that drops off to its Fellow Valve, which exactly cor- 


reſponds : But I. dug out ſeveral that were Entire; nay, ſome double Oyſters 
with all their Valves united. | 


Fase Sl. XXXIII. In a 2yarry at the Eaſt- end of Broughton in Lincolnſhire, they get 


and Fiſher in 2, clayey Subſtance or Earth, that lies under the Stone in which are innume- 


| ie; By rable Fragments of the Shells of Shell-Fiſh of various ſorts, of Pettinites, 
8 n. Echini, Ccnchites, and others, with ſome Bits and Pieces of Cornel; and there 
266 P. 678. are ſometimes found whole Shell-Fiſh, with their natural Shells on, in their 
natural Colours, moſt miſerably crack'd, bruiſed and broken, and ſome 
totally ſqueez'd flat by the great Weight of the Earth that yet lies, and that 
was caſt upon them in the Noachian Deluge. 


There is another 2yarry in the Field on the South ſide of the Town, of a 
hard blue Stone, which was moſt certainly a pure fine blue Clay, in ſome 
Antediluvian Lake, in the Stones of moſt of which are innumerable petrified 
Shell-Fiſn of various ſorts, but ſo united to the Stone, that it is very dif- 
ficult to get them whole out; and I have always found that they lie in the 
Superficies of the 24arry, within a Foot of the Top thereof, and few or none 
deeper therein. In many places of the Surface of the Quay, (which looks 
rugged and drifted, as Snow does after a Storm, and by which one may 
find what Quarter the Storm or Wind was then in) there are many Shell- 
Fiſh half in the Stone, half out. That part which is within the Quarry is 
entire and whole, but a hard Stone; and that part which is without, which 
the petreſick Efluviums did not touch, is conſumed and gone, all but a little 
of the Edges which are plain Shell, and have all the Radii and Striæ on them, 

that the common Shells of thoſe ſorts of Fiſhes have. 
All theſe Fiſhes have their Shells on, ſome of which Shells are exceeding 
thin, to what otherſome are. Sometimes the Shells of ſome of them are. in 
their petrefaction ſo throughly united unto and incorporated with the Stone, 
that they are ſcarce viſible. Others in the ſame Quarry have a thick white 
Shell on them petrefied, but not incorporated and turned into the Sub- 
{ſtance of the Bed in which they lie. As you get that Fiſh out, all the Shell 
{ticks ſo fait to the Rock, that moſt commonly it is left behind, but ſome- 
times the Shell cleaves in two, one half of the Shell on both ſides of the 
Fiſh ſticks thereto, and the other half to both ſides of the Bed, but others 
come out by lying in the Air in Froſty Nights, with the whole natural Shell 
on them, and the Radii or Striæ very exact. Other Fiſh there are here, that 
have a black ſmooth Shell on them, with ſeveral Striæ, but no Radii, very like, 
if not the ſame with the Concha Nigra Rondel. Res 

I have alſo ſeen in this Quarry ſome Shell-Fiſþ half open and fill'd with the 
Matter of the Bed in which they lie, and petrefy*d with it. Others being 
in heaps together, I have found ſome of them broken, others bruiſed, and 
the Edges of one Fiſh thruſt into the ſides of another, ſome with the one 


Shell 
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Shell thruſt half way over the other, Sc. and ſo petrefied in the Bed toge- 
cher. Others in the ſame Bed have been ſo cloſe, that the Matter of che 


Bed could not inſinuate it ſelf into them. Theſe that are thus found, are 


ſome of them totally empty, others are filled with Chriftaline Fluors, others 


I have ſeen half full of the ſaid bluiſh Clay of the Bed, and half full of 


the ſaid Chriſtallizations, which have ſtuck therein, from nothing but ſubterra- 
neous Heats and Effluviums. 


| Amongſt theſe Fiſh in this Qyarry, I have ſeen ſeveral great Horſe-Muſcles, 


ſuch as breed in Freſb-Mater-Rivers and Ponds, which are exactly like the 


Concha Longa Rondel, but are more thick, full, and pubble, than ours com- 
monly are at this Day; which Greatneſs and Largeneſs proceeds from nothing 
but the Fertility and Fatneſs of the Bed on which they bred; and at this 


- Day in an old Pond beyond Browghton-Hall, there are ſome of the largeſt of 
this ſort of SHell-Fiſb that ever I ſaw, as if this Soil agreed better to the breed- 


ing of this fort of Fiſh than any elſe ; juſt as the Cornu Ammonis, Nautili, 
and others breed beſt upon Alum Soils: And that is the Reaſon that the 

are found ſo much at Whitby, Rochel, Lunenburg, Rome, and other Places, 
where are famous Alum-Mines. And if any one would find any of thoſe 


ſorts of Fiſhes (which ſome learned Men have ridiculouſly thought to be 
Species totally loſt) they ought in all probability to ſeek for rhem upon 


Alum Soils in the Sea, and there they would undoubtedly find them. 
Others have an Ouzey Soil, a ſort of a confuſed Mixture of ſeveral Soils 


together, as part of the Country about Frodingham, Bramber, Aſhbee, Bot/*- 


worth, S. ſeems to be; in the Fields and Stones of which Towns, is one 
particular ſort of Fiſh, which I know not what Genus or Species to compare 
to, bending ſomewhat like a Ram's-Horn, and exactly creaſed like one on 
the out- ſide with an Opuſculum thereon, which the Fiſh opened and ſhut as 
it had occaſion. The Bed whereon the ſaid Shell-F7 % bred in the Ante- 
diluvian Sea, is not over a Foot thick (to the beſt of my Memory) in all 
which, but for the moſt part in the Superficies thereof, are millions of the 
ſaid Fiſh ſticking half within the Stone, half without; which Shell-F:/6 ha- 
ving a moſt durable Shell, that part which ſticks out of the Stone, is not con- 
ſum'd, as in the SHell-Fi 72 of Broughton, but remains whole and entire. And 
yet I have ſeen and found whole lumps of them, that by ſome huge 
Weight. caſt or fallen upon them, in the Noachian Deluge, have been 


miſerably broken and ſhattered in Pieces, and ſo petrefied in the Bed as 


they lay. 


In the Pariſh of Broughton 1 in the looſe Earib above the aforeſaid 
blue Quarry, and elſewhere, I have found in a whitiſh Stone, the Echini Ga- 


leati Punficulati Lluydii, the Turbinites Major, Lluydii. Tab. 7. N. 341. the 


Cochlites Lavis Vulgatior, Lluydii. T. 7. NV. 322; in blue Stone, the Concha 


altera Longa Rondeletii, exactly agreeing to the Picture and Bigneſs thereof 


in Geſrer de Piſcibus, p. 231. only the Neb is much longer: I have found 
alio multitudes of Belemnites, great and little, perforated and flat at the 


Root, by which they grew in the Aultediluvian Sea, unto ſome of which | 
have found little Shell-Fiſh . 


The re 
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There have been many Conteſts and Diſputes amongſt the Learned con- 
cerning theſe Appearances; but my Notion of them is, that the Antedilu- 


vian World had an external Sea as well as Land, and Mountains, Hills, Ri- 
vers, and fruitful Fields and Plants; that it was about the Bigneſs that our 


Earth is at preſent of, and that when God had a mind, for the Wickedneſs 


of the Inhabitants that dwelt thereon, to deſtroy the ſame by Water, he 
broke the Foundations and ſubterraneous Caverns and Pillars thereof with 


moſt dreadful Earthquakes, and cauſed the ſame to be for the moſt part, it 


not wholly, abſorbed and ſwallowed up, and covered by the Seas that we 
now have; and that this Earth of ours riſe then out of the Bottom of the 


Antediluvian Sea in its room: juſt as many Iſlands are ſwallowed up, and 


others thruſt up in their ſtead. 


From this happy Syſtem of the Deluge, which is the moſt concordant to 


the Scriptures of all others, all thoſe things are eaſily ſolved that were hard 


and difficult before. It is no longer a Wonder that Shells, and Shell-Fiſh, 


and the Bones of other Fiſhes and Four-footed Creatures, and Fruits, c. 
are found (as they commonly are) in Beds and 2yarries, in Hills and Moun- 
tains, and in the Bowels of the Earth; for here they bred in the Antediluvian 
Sea, thither they were elevated with the Hills and Mountains in the time of 
the Deluge, there they fell into, were abſorbed and buried in Chaſms, and 
Holes, and Clefts, that would neceſſarily happen in the thruſting up of the 
Earth, and are found in the Soil that was flung and carried with wonderful 


Violence and Confuſion from one Place to another, by the working of the 


Waters, and the Ferment and Hurry that they were put into. 
And as all Countries were thus raiſed out of the Bottom of the Antedilu- 


vian Sea and Lakes, fo that part of the Country, about Broughton atoreſaid, 


appears manifeſtly, in the Antediluvian World, to have been the Bottom of 
ſome Freſh-water Lake, becauſe that thoſe are Freſh-water Shell-Fiſh which 
are found there; and the Bed, upon which they bred, was a fine blue Clay, 
which is the Colour of the Stone to this Day: Which Bed being elevated and 
lifted up (and daſhed over with other Earth in the Workings of the Waters, 
and the great Hurry and Confuſion that then happened) the ſaid Bed, by the 
Power of the ſubterraneous elevating Heats, Steams, and Effiuviums, was turned 
by degrees into Stone, with all the Fiſhes therein. 5 
I have before told you, that ſome of the Shell- Fiſh, in the ſame Bed, are not 
only full of the Matter of the Bed, but of Fluors, tho' ſuch are not very com- 
mon. Some might wonder, ſeeing that the Shells are cloſed, that the Mat- 
ter of the Bed could inſinuate itſelf into them; but that is nothing but 
what is common in like Caſes: for I have frequently ſeen, in the Bottoms 


of Ponds and Rivers, where ſuch Shell-Fiſh in Plenty are, that when the 


Fiſh is dead and conſumed, and the Shell in the Mud, with the Edges as 
cloſe as if the Fiſh was alive, that nevertheleſs the Mud or Clay will, by de- 
grees, infinuate and fill the fame. And now if the Bottom of any one of 
the ſaid Rivers or Ponds was raiſed by Earthquakes, and turned into Stone 
by Petrefick Effluviums, they would exactly be found as theſe are. 


That 
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That many Shell-Fiſh ſuffered ſuch wonderful great Violence and Force in 
the ſaid great Flood, inſomuch as to be cruſh'd, and bruis'd, and ſqueez'd 
flat, as ſome of thoſe manifeſtly are; is likewiſe nothing ſtrange or won- 


dertul, if we do but conſider the great Pieces of riſing Rocks, and Hills, 


and Mountains, that mutt needs roll down, and fall, in ſuch a general 
hurry and confuſion as that muſt needs have been in the Qarry, at the 
Eaſt end of this Town of Broughton : where Fragments of innumerable 


Shells are found, and fome SHell-Fiſb ſqueez'd flat, all which are natural, and 


not petrefy*d. There was in the Deluge flung upon the ſame a huge Bed of 
a mix*'d confuſed Subſtance, now turn'd into a whitiſh ſoft canker'd Stone, 
and upon that were caſt vaſt quantities of Earth, all which weigh'd and 
preſſed the tender Shells ſo much, that they ſqueez d ſome flat, and broke 
others to Pieces, as we find them to be at this Day. 

I have a hard Stone, part of the aforeſaid blue 2yarry, with little Bits of 
Wood-Coals therein, and whole Leaves of Vaccinia, or Whortle-Berries, ſuch as 
grow upon Heaths very exact: And Mr. Zluyd and others have given us 
{everal large Accounts of whole Leaves and Plants found in Stones and Rocks, 
and deep in the Bowels of the Zarth, ſome folded, ſome plain, ſome imper- 
fect ; all which is very eaſily ſolvable, having in that general confuſion 
and hurry been ſeized upon and embody'd in Lumps of Clay and other 
Matters, and others catched and intercepted in Rolling Beds of Earth, as 
they tumbled down from riſing Hills and Mountains, and ſo lodg'd 
deep in Chaſms of the Ground and petrefy'd, and fo preſerv'd unto. this. 


XXXIV. I have had out of the Iſle of Sheppey in the River of Thames, cloſtopetræ, 
very Sharks Teeth dug up there; which could not be ſaid to be petrefied. ug arg. 
They were ſomewhat gilded with a Vitriolick Tarniſh at our firſt receiv- 
ing them ; but .they were white, and in a ſhort time came to their natura] 
Colour. | | 

In the Stone Quarries in Hinderskelf- Park near Malton in Yorkſhire, I took 
out of the Rock my ſelf a fair Glofopetra with three points of a black 
Liver-Colour, and ſmooth ; its Edges are not Serrate; its Baſis is (like the 


true Teeth) of a rugged Subſtance ; it is carved round the Baſis, with Im- 


boſſed Work: It hath certain eminent Ridges, or Lines like Rays, drawn. 


from the Baſis to each Point. 


XXXV. Dr. Tancred Robinſon received lately from Maryland a conſidera- u, rosie 


ble number of File Bones and Shells of ſeveral ſorts. Some of them had pabues « 


; g : : | Paſtinaca 
received little alteration in the Earth, others more, and ſome were ſo Marina; , 


h . . Dr. H 
changed as. to be ſtony : But all of them retained their ancient Shape. Sloane. n. 


Sloane. 5. 


One of theſe Fofiles I compared with the Tongue of a Fiſh I had obſerved *7* 7:97 
in Jamaica, and with another of the ſame Tongues in Pieces, which I ſaw 
in Mr. Charleton's moſt uſeful and admirable Collection of natural Cu- 


rigſities, and found a perfect Agreement. Another of theſe Files 1 


ſuppoſe 


D. 110. p. 22 3 * 
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ſuppoſe is the upper Mandible, or Palate of this Fiſh, which is oppoſite to, 
or anſwers this Tongue: The Agreement of. this in all parts with the 
Tongue, 72 it very — to Eng; if not to this ſame, yet to this 
kind of Fiſh. 
A Part of one of the Joints of this Tongue Was dug up in Empland and 
given to Mr. Charleton, by Mr. Lluyd of Oxford, by the Name of Siliquaſtrum 
Subnigrum Pettinatum Maximum. 
Fig: 87, 88. Dr. Robinſon thinks the Fof/ile Palate or Mandible, Fig. 87 and 88. may be 
of the fame kind with that taken notice of by Lachmund, in his Book dz 
Lapidibus, p. 17. where ' tis cal d Pentacrinous. 
. Fig. 75. Is the whole Tongue of a Hat-Hiſb a- kin to a T bornbavk,' which 


I cal] Paſtinaca Marina, Levis, Livida, Albis Maculis notata. It is made up 


of many Bones (abour 19 in this) which are each of them crooked, their two 
ſides making an obtuſe Angle, ſuch as the ſides of the Under-Mandible of 
a Man docs: the uppermoſt ſides of theſe ſeveral Bones have 'Furrows and 
Pieces ſtanding together after the Manner of the Teeth: of a ſhort ſmall- 
toothed Comb, the extant Ends of which anſwer the like Parts in the Bones 
of the upper Jaw of this Fiſh, between which and this Tongue the Food 

| of this Fiſh is to cut, torn, or ground to pieces. 

&3;. 1. Fig. 76. Is the underſide of the fame divided into ſeveral Pieces alſo, but 
having no Furrows or Teeth, as thoſe of the upper fide have. 

Fig- 17.7% Fig. 77, 78, 79, 80. Shew the Joints or Pieces of the ſame Tongue, 

79, „% ſeparated in ſeveral Poſitions of their upper and under ſides, to ſhew the 


perfect Agreement between the Pieces of the Tongue of the Fiſh taken 


Alately from it, and thoſe taken out of the Earth, which are figur'd in the 
rig. 8, 8, like Poſitions. © Fig. 81, 82, 83, 84, 85, 86. 


n Fig. 87, 88. Are the upper and under. ſides of what, I ſuppoſe, 1s the 


Fg. 87, 8. Upper-Mandible or Palate of this Fiſb, which iS oppolite to, and anſwers 
this Tongue. 

Mr. Willoughby and Mr. Ray call this Fiſh Nari- Nari; and I am apt 

to believe the Anonymous Portugueſe, whoſe Deſcription of Brazil is pub- 

liſhed in Purchas, Lib. 7. Cap. 1. p. 1313. means this, when he ſays 


there were Rays, having in their Maub 2 Bones ee Wilks with 
them. | 


Horns of A- XXXVI. I had ately an 8 of particularly examining a com- 


merican 


Deer fd Pleat Head, with both its Horns entirely perfect, not long fince dug up in 
rage a ag Ireland, and given to my Brother Will. Molineux, as a natural Curioſity, by 
& Dr. Tho. Mr. Henry Oſtorn, that lives at a Place calld Dardiſtown, in the County of 
n-227-p-489. Meath, about 2 Miles from Drogheda. This is the third Head which hath 
been found by caſual trenching in his Orchard; they were all dug up within 
the compaſs of an Acre of Land, and lay about 4 or 5 Foot under ground, in 
a ſort of boggy Soil. The firſt Pitch was of Earth, the next 2 or 3 of Turf, 


and then followed a ſort of while Marle, whereby 2 were found. 
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I took the Dimenſions of this Head carefully, as follows, from the extreme 
Tip of the right Horn, to the extreme Tip of the left A B, was 10 Foot 10 
Inches; from the Tip of the right Horn, to the Root where it was faſtened 
to the Head C D, 5 Foot 2 Inches; from the Tip of the higheſt Branch (meatu- 


ring one of the Horns tranſverſe, or directly acroſs the Palm) to the Tip of 
the loweſt Branch G F, 3 Foot 7+ Inches. The Length of one of the 


Palms, within the Branches G H, 2 Foot 6 Inches; the Breadth of the ſame 


Palm, ſtill within the Branches I K, 1 Foot 10 4 Inches; the Branches that 
ſhot forth round the Edge of each Palm, were 9 in Number, beſides the 
Brow-Antlers, of which the right Antler DL, was 1 Foot 2 Inches in Length, 
the other was much ſhorter ; the Beam of each Horn M, at ſome diſtance from 
the Head, was about 8 Inches in Circumference; at the Root where it was 
taſtened to the Head, about 11 Inches in Circumference; the Length of the 
Head from the back of the Skull to the tip of the Noſe, or rather the Ex- 
tremity of the upper Jaw-bone NO, 2 Foot; the Breadth of the Skull where 
largeſt P O; was a Foot. There were 2 Holes near the Roots of the Horns 
that look'd like Eyes, but were indeed large open Paſſages, near an Inch in 


Diameter, in the Forehead-bone, to give way to great Blood-Veſlels, that here 


iſſue forth from the Head, and paſs between the Surface of the Horn, and 
the ſmooth hairy Skin that covers them whilſt they are growing, (which 1s 
commonly called the Velvet) to ſupply the Horns with ſufficient Nouriſhment, 
while they are ſoft, and till they arrive at their full Magnitude, fo as to 


become perfectly hard and ſolid. 


Theſe Veſſels, by reaſon of their Largeneſs and great Turgency of the 
Humour in them, whilſt the Horn is ſprouting and pliant, make deep and 


conſpicuous Furrows all along the outſide of it where they paſs, which may 


plainly be ſeen after the Horn is bare and come to its full Growth, at which 
time all theſe Veins and Arteries, with the outward Velvet Skin, drying by 
the Courſe of Nature, ſhrivel up and ſeparate from the Horn, and the Beaſt 


affects tearing them off in great Stripes againſt the Boughs of Trees, expo- 


ſing his Horns naked when they are throughly hardned, without any 
covering at all. . 5 

Such then were the vaſt Dimenſions, according to which the lofty Fabrick 
of the Head and Horns of this ſtately Creature was built: And yet it is not 
to be queſtioned but theſe ſpacious Horns as large as they were, like others 


of the Deer-kind, were naturally caſt every Year, and grew again to their 


full ſize in about the ſpace of 4 Months. For all Species of Deer yet known 
certainly drop their Horns Yearly, which I conceive to proceed from the ſame 


cauſe, that Trees annually caſt their ripe Fruit, or let fall their withering 


Leaves in Autumn; that is, becauſe the nouriſhing Juice, ſay it is Sap or 
Blood, is ſtopped and flows no longer, either on the account it is now deficient, 


being all ſpent, or that the cavous Paſſages which convey it, dry up and 
cool, ſo as the Part having no longer any Communication with, muſt of neceſ- 


ſity by degrees ſever from the hole ; but with this difference, that Horns by 


reaſon of their hard, material, and ſtrong Compoſition, ſtick faſt to the Head 


by their Root 7 or 8 Months after all their Nouriſhment perfectly retires, 
Vor. II. K k k . 
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whereas Leaves and Fruit, conſiſting of a much more tender Subſtance, and 


a finer Texture of Parts, drop ſooner from their native Beds where they 
grew, when once the Supply of uſual Nouriſhment is ſtopt. This Analogy 
that Nature obſerves in caſting the Horns of Beaſts, and dropping the Fruit 
of Trees, will appear much more evident to any one that will obſerve the 
End of a Stalk, from which a ripe Orange, or any large Fruit, has been late 

ſever*d, and the But- end of a caſt Horn, where it is faſten*d to the Os-frontis; 
for by comparing them together, he ſhall find ſo great a Congruity in the 


Shape of both, that *rwill be apparent, Nature works according to the ſame 
Mechaniſm in one as in the other. | 


Such another Head, with both the Horns entire, was found ſome Years 


ſince by one Mr. Van Delure, in the County of Clare, buried 10 Foot under 
Ground in a ſort of Marle, and was preſented by him to the late D. of Or- 
mond. In the Year 1691, Major Folliot told me, that digging for Marle near 
Town Ballymackward near Ballyſhannon in the County of Fermanagh, he 


found buried 10 Foot under plain ſolid Ground, a pair of theſe ſort of Horns. 


In the Year 1684, there were two of theſe Heads dug up near Turvy, within 
e ent 1 | 
Not long ſince a Head of this kind, with its Horns, was found near Por- 
lumny, ſeated on the River Shannon, in the County of Gallaway. Such a 
Forehead' with two extraordinary Beams of theſe kind of Horns, may be now 


| ſeen faſtened againſt one fide of the Common -Hall of his Grace Michael Lord 


Archbiſhop of Ardmagh's Houſe here in Dublin; they are both imperfect, 
and want their Palms, yet by the vaſt thickneſs and length of the Beams, I 
judge, when. entire, they much exceed the Size of thoſe I have given the di- 
menſions of above. The Primate told me, they were found ſomewhere in the 
Province of Ulſter, | 
T0 theſe I might add many more Inſtances of the like; as thoſe found by 
the late Lord Mountjoy, near his Houſe at Newton-Stewart, and thoſe kept 
at Stockallen in the County of Meath ; for to my knowledge, within leſs than 
20 Years, above 20, I might ſafely ſay, 30 pair of theſe ſort of Horns have 
been dug up in ſeveral Places of this County, all found by accident; and 
we may well ſuppoſe vaſt Numbers ſtill remain undiſcovered : But theſe may 
ſuffice plainly to ſhew, this Creature was formerly common with us in Jre- 


land, and an indigenous Animal, not peculiar to any Territory. or Province, 


but univerſally met with in all Parts of the Kingdom. We may alſo 
reaſonably gather, that they were a gregarious Animal, as the Naturaliſts 
call them ; or ſuch a ſort of Creature as affect naturally keeping together 
in Herds; as we fee the Fallow Deer with us, and as *tis reported of the 
Elebes in Sweden, and the Rain Deer in the Northern Countries of Eu- 


rope; for otherwiſe we cannot eaſily fancy it ſhould happen, that three of 


their Heads ſhould be all found within the narrow compaſs of one Acre of 
Ground. F * 8 ; | 

That theſe and ſeveral others, and indeed I think I may fay all that I 
have been particularly inform'd of, though dug up in far diſtant places 
of Treland, ſhould be conſtantly found buried in a ſort of Marle, ſeems to 
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me to intimate, as if Marie was only a Soil that had been formerly the out- 
ward Surface of the Farth, but in proceſs of 'Time, being covered' by de- 


grees with many Layers of adventitious Earth, has by laying under Ground 


a certain Number of Ages acquired a peculiar Texture, Conſiſtence, Rich- 
neſs or Maturity, that gives it the Name of Marle. For of neceſſity we muſt 
allow the Place where theſe Heads are now found, was certainly once the ex- 


ternal Superfice of the Ground, otherwiſe it is W poſſible to ſuppoſe how 
they ſhould come there. 


And that they ſhould be ſo deep buried as we at preſent find them, ap- 


pears to have happen'd by their accidentally falling where it was ſoft low 
Ground; fo that the Horns by their own conſiderable Gravity might eaſily 


make a Bed where they ſettled in the yielding Earth, and in a very long courſe 


of Time, the higher Lands being by degrees diſſolved by repeated Rains, 


and waſh'd and brought down by Floods, cover'd thoſe Places that were 
ſituated lower, with many Layers of Earth: For all high Grounds and 
Hills, unleſs they conſiſt of a Rock, by this means naturally loſe a little every 


Year of their height, and ſometimes ſenſibly become lower even in one Age; 
of which we may ſee ſeveral ſatisfactory Inſtances related by Dr. Plot in 
his Natural Hiſtory of Staffordſhire, Chap. 3. Page 113. As for all ſuch Heads 
that might chance to fall on high or hard Grounds, where they could not poſ- 
ſibly be cover'd or defended, theſe muſt of neceſſity rot, periſh, and be de- 
ſtroy'd by the Weather. 


By what means this kind of Animal, formerly ſo common and numerous 


in this Country, ſhould now become utterly loſt and extinct, deſerves our 
Conſideration. 


been deſtroyed from off the Face of this Country, by the Deluge in the 


Some have been apt to he Fi this, like all other Animals, might have 


Time of Noah : But if we conſider what a fragil, flight and porous Sub- 
ſtance theſe and the Horns of all Deer are, we cannot well ſuppoſe they 
could by any means be preſerved entire and uncorrupt from that Flood, now 
above 4000 Years fince ; and I have by me ſome of the Teeth, and one of 
the lower Jaw-bones of this Creature ſo perfect, ſolid, ponderous and freſh, 

that no one that ſees them can poſſibly ſuſpect they could have been in Na- 


ture ſo many Ages paſt : And therefore it ſeems more likely to me, this 


kind of Animal might become extinct here, from a certain ill Conſtitu- 
tion of Air in ſome of the paſt Seaſons long ſince the Flood, which might 
occaſion an Epidemick Diſtemper, if we may ſo call it, or Peſtilential Murrain, 


| peculiarly to affect this ſort of Creature, ſo as to deſtroy at once great Num- 


bers of 'em, if not quite ruin the Species. For this Iſland may very well be 
thought neither a Country nor Climate ſo truly proper and natural to this 


Animal as to be perfectly agreeable to its Temper, ſince for ought I can 
yet learn, it neither is, nor ever has been an Inhabitant of any of the adjacent 


Kingdoms round about us. And beſides the three Heads above-mentioned, 


ſound ſo cloſe to one another in the County of Meath, and the two near 


K K K 2 Turuy, 


( 436 ) 


Turvy, ſeems not a little to countenance this Opinion, as if theſe Animals died 


together in Numbers, as they had lived together in Herds. To this purpofe, 


Scheffer in his Laponia ſpeaking of the Rain Deer, an Animal that agrees in 
Kind with ours, tho? it be a quite different ſort of Deer, ſays, that whole 
Herds of them are oſten deſtroyed by a raging Diſtemper like a Plague, com- 
mon among them; and that ſometimes they all die, ſo that the Lalander is 
forced to ſupply himſelf with new. EFT to 


'Tis probable, however, that ſome of them might have eſcaped this com- 


mon Calamity ; but theſe being few in Number, I imagine as the Countr 


became peopled, and thickly inhabited, they were ſoon deſtroy'd and kill'd 
like other Yeri/cn, as well for the ſake of Food as Maſtery and Diverſion. 
And certainly theſe ſavage Ages of the World would not have ſpared the 
reſt of the Deer Kind, Stags and Hinds, Bucks and Does, which we ſtill have, 
but that theſe, being of a much ſmaller Size, could ſhelter and conceal them- 
ſelves eaſter under the Covert of Woods and Mountains, ſo as to eſcape utter 
Deſtruction. | | 55 5 | 
And here I cannot but obſerve, that the Red Deer in theſe our Days, is 
much more rare with us in Ireland, than it has been formerly, even in the 
Memory of Man: And tho' I take it to be a Creature, —— more pecu- 


| liar to this Country than to England, yet unleſs there be ſome Care taken to 
| Preſerve it, I believe in proceſs of time, this Kind may be loſt alſo, like the 


De Quadrup: 
„ 


another Shape and Make, not palmed, 


other ſort we are now ſpeaking of. 


It remains that we enquire what Species of Animals it was, to which theſe 
ſtately Horns formerly belong' d. I know it is an Opinion generally receiv'd, 
that they belong'd to the Alche, Elche, or Elende, and therefore are vulgarly 
call'd Elche's Horus: But I have ſeen a pair of genuine Elche's Horns brought 
out of Swedeland, and they differ'd extremely both in Figure and Size, from 
theſe we have now deſcribed. They were abundantly ſmaller, and quite of 

d, or broad at the end fartheſt from the 
Head, as ours; but on the contrary, broader towards the Head, and 8 
ſtill narrower towards the Tips end, the ſmaller Branches not iſſuing fort 
from both Edges of the Horns as in ours, but growing along the upper Edge 
only, whilſt the other Verge of the Horn was wholly plain without any Bran- 
ches at all. The faithful Geſner ſpeaking of the Size of them, ſays, Cornua ſin- 


gula Libras circiter duodecim appendunt, Longitudine fere duorum Pedum : 


Whereas the Horns we find here in Ireland are near thrice that Length, and 
above double that Weight, tho* dried, and much lighter from their being 


ſo long kept. Moreover the Elche, as deſcribed by Apollonius Menabenus, 


who had ſeen many of them, is no larger than a middling Horſe. And Mr. 
Duncombe told me, when he was Envoy in Sweden, he had ſeen there above 
100 Flches together in a Herd, and none of them above 5 Foot high. And 
if ſo, we cannot imagine a Creature of that ſmall Size, could poſſibly ſup- 
port ſo large and heavy a Head, with ſo wide and ſpreading a pair of Horns 


as theſe we are ſpeaking af; conſidering that exact Symmetry, and due Pro- 


portion of Parts, Nature obſerves in the Formation of all the larger and 
perſecter ſort of Animals, | 
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But the Deſcription of that lofty horned Beaſt in the Meſt-Indies, calld a 
Mooſe, much better agrees with our 1r1/þ Animal than that of the Elche does. 
This Animal I find deſcribed by Mr. John Joſſelyn, among his New-England 
Rarities, in theſe Words: The Mooſe-Deer, common in theſe Parts, is a very 
gooaly Creature, ſome of them 12 Foot high, (in height, ſays another Author 
more particularly, from the Toe of the Fore-Foot to the Pitch of the Shoulders 12 
Foot; in its full Growth much bigger than an Ox) with exceeding fair Horns 
with broad Palms, ſome of them two Fathoms or twelve Foot from the Tip of one 


Horn 10 that of the other. This is 14 Inches wider than ours was. Another 


thus deſcribes the manner of the Indians Hunting this Creature: They com- 
monly hunt the Mooſe, which is a kind of Deer, in the Winter, and run him 


dovon ſometimes in balf, otherwhile a whole Day, when the Ground is covered 


with Snow, which uſually lies here four Foot deep; the Beaſt, very heavy, ſinks every 


ſtep as he runs, breaking down Trees as big as a Man's Thigh with his Horns; 


at length they get up with it, and darting their Lances, wound it ſo, that the 
Creature walks heavily on, till tired and ſpent with loſs of Blood, it ſinks and falls 
like a ruined Building, making the Earth ſhake under it. So that we have 
not the leaſt reaſon to queſtion but theſe vaſtly large Jriſb Deer and the 
American Mooſe, were certainly one and the ſame ſort of Animal, being all 


of the Deer Kind, carrying the ſame ſort of palmed Horns, which are of the 


ſame Size and Largeneſs as well as Figure; and the Bulk of their Bodies cor- 
reſponding exactly in proportion to the wide ſpreading of their Horns. So 


that we may ſecurely aſſert, that Mooſes formerly were as frequent in this 


Country, as they have them ſtill in the Northern Parts of the Weſt-Indies, 
New-England, Virginia, Maryland, and Canada, or New France. 
And leſt we may think this Animal peculiar to the Continent, and not to 
be found in Iflands, a remarkable Paſſage in John de Laet's Deſcription of the 
Weſt- Indies, clearly ſhews the contrary : There are found, ſays he, great Num- 
bers of theſe Animals in an Iſland near the Continent, calPd by the Engliſh, Mount 
Manſell. This may give us reaſonable Grounds to believe, that as this 
Iſland of Mount Manſell muſt of neceſſity have had ſome Communication with 
the Main-Land of America, to have been thus plentifully ſtock'd with this 


| fort of Beaſts; ſo Ireland, for the ſame Reaſon, muſt in the many paſt Ages, 


long before the late Diſcovery of that New World, have had ſome ſort of In- 


ſerccurſe with it likewiſe, (though *tis not eaſy, I acknowledge, for us at pre- 


ſent, to explain how) for otherwiſe I do not ſee how we can conceive this 
Country ſhould be ſupply'd with this Creature, that for ought I can yet hear, 
is not to be found in all our Neigkbourhood round about us; nay, perhaps 
in any other Part of Europe, Aſia, or Africa: And then*tis certain, as Ire- 
land is the laſt or moſt Weſtern Part of the Old World, ſo tis neareſt of any 
Country to the moſt Eaſtern Parts of the New ; Canada, New- England, Virgi- 
nia, &c. the great Tract of Land, and the only one I yet know, remarkable 


for Plenty of the Mooſe Deer. 


XXXVII. onna inter Thuringie Dynaſtias haud poſtrema, Erfurto propin- 
qua, Comitibus olim Glichenſibus parult, uſque. extinctis varios ſortita Do- 
minos 
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minos Ducatui tandem $axo-Gothano annexa eſt, ex quo ſereniſſimus Princeps, 
Fredericus, cujus Filium Cognominem feliciter hodie Regnantem ſuſpicimus, 
A. 1677. jure Emptionis Hereditario ſibi ſuiſque eam comparavit. Binos 
habet Pagos ſeu Villas ejuſdem Nominis, quorum alter appellatur Burg-Tonna, 
quaſi Caſtrum Tonnam, alter Grafen- Jonna, quaſi Comitis-Tonnam diceres. Uter 
illorum antiquior fit, definire nequeo : Id ſaltem conſtat Annalibus vetul- 


tiſſimum Pagum eſſe, qui Donnaba audit in Diplomate Ottoms Magni, A. 


Chr. 973 dato, meaque Opinione ad Burg-Tonnam ſpectat. Proxime Pago 
huic adjacet Mons ſive Collis Arenoſus, arenam in fundo præbens puriſſimam 
albiſſimamque, in variorum Artificum uſum longe lateque tranſportari 


ſolitam: Quam effodientes Menſe Decembri Anu. 1695. Offa quædam maxima 


reperiunt, ad Pedes poſteriores ſpectantia, unum 19 Librarum pondere ; 
deinde Globum five Caput Rotundum Acetabulo inſertum, Capite Viri majus, 
9 Librarum; hinc Majus Os Femori ſimile 32 Librarum. Solito poſt No- 
vi Anni initium Frigore amplius inquirentes, offendunt Spinam Dorſi 


cum Coſtis adhærentibus, profundiuſque in Arena abditos Globos longe ma- 
jores binos, una cum offibus co pertinentibus, Pedum nempe Anteriorum 3; 


tum Os Humeri, 4 Pedes longum, duaſque e latum cum dimidio: 
Mox Vertebras Colli cum Vertice acuminato; denique Caput prægrande cum 
4 Dentibus Molaribus, quorum ſinguli 12 Libras pendebant, & Duobus 
maximis Dentibus, ſive Cornubus, 2 3 Spithame Craſſitie, & 8 Pedum 
Longitudine ex Capite prodeuntibus. Ut Caput melius conſpiceretur, Col- 
lis 12 fere Cubitorum, five 24 Pedum Altitudine perforatus eſt ; quo facto 
ipſe ſereniſſimus Princeps 10 Kal. Feb. acceſſit, meque inter Comites eſſe 
clementiſſimè juſſit, ubi omnes quidem in magno Hominum Concurſu Ca- 
put illum cum Dentibus prægrandibus admirabundi contemplati ſumus, 
maxime autem indoluimus, & Caput & Dentes, exceptis Maxiliaribus, quos 
integros fere accepimus, & reliqua Oſſa, adeo fragilia, conſumpta Carie, 


ſituque corrupta jacuiſſe, ut nullum eorum ex omni parte incontaminatum 


erui potuerit, ſed in plurimas Particulas disjecta fugrint. 


o — 


Cum primum Fama emaneret, vulgarem ſimul Opinionem de Oſibus Gigan- 


—* 


tis ea circumferebat, qua tamen nec mihi, nec aliis prudentioribus arriſit, & 
viſo Capite ſtatim evanuit. Poſtea vero duz Opiniones emerſerunt, quarum 
altera, pro Elephanti Sceleto, Temporis diuturnitate maximam partem putre- 
facto; altera pro Unicornu Foſſili, ut vulgo vocant, ſeu Minerali jocantis 


Naturæ Fœtu, habuit. Prior ſententia mihi comprimis placet. Ex Collatione 


enim Sceleti noſtri cum Anatomia Elephanti quam Dublini in Hibernia, A. 168 1. 


dedit A. Moulinus clariſſime liquet omnia huic noſtro convenire, quæ ad vera 


Elepbanti Oſſa requiruntur. Ante omnia notandum eſt, quod Moulinus re- 
fert in Cranio Elephanti extare magnum Cellularum Numerum, plerumque 
Triangularium, Membranulis obductarum, in quibus multa ſint Vaſa ſanguinea 
curioſe difpoſita, iſtaſque Cellulas ex tenuibus Bracteis Oſſeis factas eſſe. Enim- 
vero Cranium Tonnenſe non tantum intus Concavum & inſtar Tumuli Formi- 


carum perforatum fuiſſe referunt Foſſores, ſed è Fragmentis idem liquer 


manifeſtiſſime, quæ Cellulas iſtas, modo oblique, modo directe Cranium tranſ- 
ä 5 | | | euntes, 
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euntes, nobis ob Oculos ponunt, ex tenuibus Bracteis conſtantes, & maxi- 


mam partem Triangulares : Membranulas autem, Vaſis ſanguineis exſiccatis, 
firmiſime agglutinatas deprehendimus, Colore flavo ſubrubicundo tinctas, 


ſcalpro forte tentatas in fruſtula diſſilire, ſimulque Colorem iſtum auferre, 


ut Albedo Cranii emineat. Præterea quem Moulinus in Cranio obſervat Mea- 
tum Medulla ſpinalis, & ſingularem Cavitatem pro Cerebro capiendo in noſtris 
etiam Fragmentis apparet: & quam ille metitur Diſtantiam Cranii ab uno 
extremo ad alterum 204 Digitorum, in noſtro dicitur fuiſſe 3% Pedum, qui cum 
42 Digitos faciunt, tum Conjecturam nobis præbent, Elephantem Tonnenſem 
Hibernico fuiſſe ad minimum duplo majorem; quod ex ſequentibus clarius 
patebit. De externa Cranii Elephantini forma alius Anglus, Joannes Naius, in 
Synopſi Animalium Quadrupedum obſervat, Poſticam ejus partem in duos præ- 
grandes Sinus ſeu Lobos ita dividi, ut Clunes Humanos referre videatur; neque, 
ut in aliis multis 2yadrupedibus, Cerebello excipiendo Cavitatem, ſeu Alveum 


productum extrorſum confpicuum habere, ſed potius Cranii Human Figuram 


imitari. Obteſtor omnes, qui Caput in Arena jacens viderunt, annon hæc 
Definitio ipſi apertiſſime conveniat. Cæterum Longilſimi Dentes illi ſive Cornua, 
præter Craſſitiem & Longitudinem indicatam, ſimul referebant Nativum Læ- 
vorem, Colorem Subflavum nigricantibus Maculis ſubinde conſperſum, Curva- 


turam, & Strias nullis aliorum Animalium Dentibus Cornubiſque communes: 


Imo quod maxime notari meretur, ſupereſt adhuc Cuſis dextri Dentis, aper- 
tiſſimo Limationis ſigno conſpicua, de qua Plinius Arbore exacuere limareque 
Cornua Elephantos memorat. Neque præterierim, inter alios, qui ad viſendum 


Lib. 18. 


Tonnenſe ſpeEtaculum undique adfluebant ; veniſſe etiam Mercatorem, qui 


multos Annos in India conſumpſerat, & ſecundum Regulas Indorum, quas 


ibi probe cognitas dicebat, ex Dentibus ſive Cornubus judicabat Elephantem 


noſtrum pluſquam 200 Annos vixiſſe. Quam in rem Aldrovandus allegat Aloy/ii 
Cadamuſii Teſtimonium, vidiſſe ſe aliquando Elephantem occiſum perquam 
Mediocrem, cujus Dentium amplitudo Palmos (i. e. Spithamas )Ternos excedebat, 


eminebat ad duos Palmos, verum Palmus contectus Carne Maxillæ immergeba- 


tur, ut totus occultaretur, ut ſunt aliorum Radices Dentium; & quoniam 
eorum Senecta Dentibus cognoſcitur, aiebant Argumento Dentium fere deſpica- 
bilis, ipſum haud quaquam Annoſum fore, fi conferretur aliis Procerioribus, 


quorum Dentes tantæ ſunt Magnitudihis, ut vicem Poſtium ſuppleant, & pro 


Palis ſepes muniant, Teſte Plinio, & ut Nigritæ referebant, nonnullis eo Am- 
plitudinis creſcunt Dentes, ut 12 Palmorum Menſuram excedant. Ultima 
Verba cum primis ad Propoſitum noſtrum faciunt: Palmum enim Cadamuſtus 
intelligit Afajorem, quem Spithamam alioquin dicimus; 12 igitur Palmi 8 fa- 
ciunt Pedes, quæ Longitudo eſt Dentium Jonnenſium. Non multum hinc abit 
Dens Harduino, Commentatori Plinii noviſſimo, Dieppe viſus ſeptenum fere Pe- 
dum, Centum & amplius Librarum pondere : Præterea Gillius adſerit, eos ſæpe 
ad Longitudinem 10 Pedum augeſcere. Nec eſt quod Pondus Centum & am- 
plius Librarum in Dentibus Tonnenſibus quenquam deterreat: Reperiuntur enim, 
quorum ſinguli pendent 140 Libras, qualem apud Batavos vidit Amicus; 
vel 130, five 200 Romani Ponderis Duodecim unciarum, quales Eraſmus Franciici 
; quin Ver- 

bond ui, 
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tomannus in Sumatra duos vidit, qui appenſi Libras 336 pendebant. Nobis 
interea ſufficere poteſt certum Miniſtri cujuſdam Ducalis Teſtimonium qui 
aliquot Annos in Sumatra aliiſque India Regionibus vixit, teſtaturque Der!es 
ſibi viſos fuiſſe Longitudine ſex vel oo Pedum, Craſſitie darum & dimidiæ 
Sit hamarum pondere centum & 25 Librarum. Veterem Diſputationem, 
Cornua Dentefve ſint appellandi, non definio; neque tamen negaverim: placere 
mihi Aldrovandi Bochartique de media illorum Natura Sententiam, quam 

Origo confirmat. Pauſaniæ pridem notata, quia 'T emporibus ſuperne deſcen- 
dere, & ita foras tendere, non auritus, ſed occulatus Teſtis ſcripſit, viſo in 
Campanio Etephantis Cranio; eundemque ſitum Tonnenſes pre ſe ferebant, qui- 
bus non 6bſtare poteſt Moulini Raiique Obſervatio, è Maxilla ſuperiorè eos de- 

rivantium, internamque eorum Conſtitutionem ita nobis depingentium, 
quod intus concavi ſint, & quadam velut Medulla, verum compactiore, quæque 
Glandularum aliquam mixturam habere videbatur, repleti : addit Rains, ex Ob- 
ſervatione Lewenhoeckii, Eos ex conjunttis iiſque admodum exilibus Tubulis con- 
ſtare, ex intima parte ſeu Cavitate Dentis Originem trabentibus, & ad Circumfe- 
rentiam ejuſdem terminatis, Cæterum hos Tubulos manifeſtiſſime in qualibet 
Dentium Tonnenſium parte conſpicimus, una cum Corticibus quaſi illis in ro- 
tundum extenſis, quibus Elepbantorum Dentes ſingulis vel Annis, vel majoribus 

Vitæ interſtitiis, diſtingui videmus; verum, ne quid diſſimulem, neuter 


noſtrorum latiori pollet Cavitate, quam quouſque Capiti ſeu Tempori, vel po- 


tius Maxillz Superiori, inſerti fuerunt; nec majorem Cardanus Aldrovanduſ- 
que in omnibus agnoſcunt, & quanquam ea a Moulino, Raioque latius exten- 
ditur, non alios tamen, quam Funiorum Elephantum Dentes producere pote- 
runt, Seniores autem non alio modo comparatos puto, quam Tonnenſes, ejuſ- 


que differentiæ Cauſam in eo ſitam eſſe, quod in Senioribus Tubuli iſti Corti- 


ceſque non tantum ad extra augeantur, ſed etiam ad infra magis magiſque 


conſtipentur & coaleſcant, ac ſimul Medulla compactior Glanduliſque mixta : 


ſenſim conglobetur & condenſetur. . | 

Progredior ad Dentes Molares, quoram quatuor ſtupende Magnitudinis 
ponderiſque in Capite Tonnenſi reperti fuerunt, iſque exactiſſime convenit Rat: 
Definitio, his Verbis concepta : Os Bebuæ quatuor in utraque Maxilla Dentium 
Molarium Maſſis inſtructum. Siquidem plurimi Dentes in Os ſolidum & du- 

rum ita infixi ſunt, ut cum eo & inter ſe unum & continuum Corpus efficiant. Den- 
tes hi Lineas Parallelas undulatas octo vel novem in Superficie Maſſe efficiunt, 
ſuntque reliquo oſſe Candidiores. Maſſe integre Dentium /ingularium modo per 
Gomphoſin Maxillis inſeruntur : Anterior tamen in Superiore Maxilla extre- 
mitate altera in Maxillam infgitur, deinde Palato Oris Parallelos Antrorſum 
produfta, in acutum tandem Mucronem deſinit, qui in Sinu ad id facto in extre- 
mitate Maxille excipitur. . 

Inciſoribus omnino caret. Equidem his caret etiam neſter Elepbas Tonnenſis, 
ſingulæ vero Maſſarium Molarium conſtant Oſſe duro & vitri inſtar can- 
denti, nucleoque; tum in ſuperficie duodecim Lineas Parallelas undulatas, ſive 
Strias Molares habent, reliquo Oſſe candidiores, in quolibet latere /edecim 
Striæ expreſſæ ſunt, totidemque Cavitatibus per Gomphoſin Maxillis inſerti 
fuerunt; quas ubi Scalpro perfoderis, repletas invenies dura quadam ac rubi- 
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teria, Medullæ Vaſorum Nervorumque Petrefactæ ſimillima: Præterea parte 
illa qua ex Maxilla prominuerunt, luculenter apparet Lævitas duorum fere 


Digitorum, qualem in Hibernicis notavit etiam Moulinus. Nec eſt, quod 


deterreri nos patiamur octonario Hibernicorum Numero, quanquam eun— 
dem in alio Elephanto Peireſcium, Brachio ſuo in Os Belluæ ingeſto, deprehen- 
diſſe Gaſſendus narrat; pro Quaternario enim ſtant non tantum ex Antiquis 
Ariſtoteles & Plinius, ſed & ex Recentioribus Walter Schultze, qui diu in India 
verſatus eſt, ipſeque, ut videtur, Raius qui alioqui non in utraque fed ſingulis 
Maxillis quatuor Dentes dicere debuiſſet. Cauſam differentiæ quærere licet 
vel in Naturæ Varietate, quæ ut in aliis Animalibus, Homineque ipſo, ita 
etiam in Elephantis Numerum Dentium non ſemper eundem producat; vel in 
Atatis differentia, ita ut Dentibus Poſterioribus in juventute exciſis Anteri- 
ores, copioſo adfluente Nutrimento, ſpatium expleant. Certe 2yaluor Ton- 


nenſes in poſteriore ſui parte manifeſtiſſimas habent Extremitates Proceſſuſ- 
que incurvatos, ex quibus liquet, in Maxillæ extremitate illos conſtitiſſe; 
coſdem pars Anterior oſtendit, & qui ſuperiori Maxillæ inſerti fuerunt, non 
ſolum Longiores ſunt Inferioribus, ſecundum Moulini Obſervationem, ſed in 


Acutum quoque Mucronem deſinunt a Raio obſervatum : Imo omne fere 
Maxillæ explent ſpatium, quod Oo iſti apud Moulinum; metitur enim 
Longitudinem Anterioris Dentis in Maxilla inferiori ſex Digitis cum Dimi— 


dio Poſterioris tribus; Tot ius vero Maxillæ 21 4 Digitis, uti Superioris 


Maxilla 18 Foſſores Tonnenſes Diſcrimen hoc non ſatis obſervantes eandem 
utriuſque Maxillæ Longitudinem dixerunt, Trium nempe Pedum, five Tri- 
ginta ſex Digitorum. Dentes autem Maxillares ſibi invicem inſiſtentes repe- 
rerunt, Longitudinem ſingulis Unius & Dimidiæ Spithamæ adſignantes, 
quam tamen accuratiori examine diverſam reperi; Superiorum quidem prop- 
ter Acutum Mucronem Quindecim fere Digitorum, Inferiorum vero Qua- 
tuordecim. Accipimus autem Diſtantiam Maxillarum, quam jidem dede- 
runt Foſſores, Trium & Dimidii Pedis, ſive 42 Digitorum : eaque cum diſ- 
tantia 21 Digitorum, quam inter Oſſa Lygomatica ſive Jugalia ſtatuit Mon- 
linus collata, denuo deprehendimus Magnitudinem Elephantis Hibernici Ton- 
nenſem bis æquaſſe; idem confirmat diſtantia Cranii ad uno Extremo ad alte- 
rum, in Hibernico 20 4 Digitorum, in Tonnenſi Trium & Dimidu Pedum. 
Repertæ fuerunt etiam Vertebræ Colli, ſeu Cervicis, (juxta Dimenſiones a 
Foſſoribus indicatas) Craſſitie quatuor Spithamarum in Circumferentia, du- 
arum Altitudine; quarum adhuc Tres optime ſibi reſpondentes ſuperſunt, 
earumque præcipua monſtrat Verticem Acuminatum. Repertum eſt Os Hu- 
meri cum Acetabulo & Capitibus ſive Globis duobus maximis adhuc reſi- 
duis, Pedumque Anteriorum Oſſibus, Ulnæ, Radii, Carpi & Metatarſi, quo- 
rum nonnulla tantæ fuerunt Cavitatis, ut manus tota inſeri potuerit; {ingula 
autem referta non Arenis, fed minutiſſimis Medullæ Petrefactæ particulis, 
quæ Ori indita non Stridorem Dentium cauſantur, Arenæ inſtar, fed in Lin- 
gua liqueſcunt, Guſtuque Terreo Tranſmutationem iſtam produnt. Repertæ 
ſunt Vertebræ Dorſi cum Coſtis adſtantibus, ſed nihil ex iis integrum cvaſit: 
Duo tantum Fragmenta Coſtarum exigua vidi, alterum Craſſitie undecim, 
alterum plus quam 7 Digitorum. Repertum porro eſt Os Coxendicis 2 Pedis 
2 LI Longi- 
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Longituaine, cum Acetabulo & inſerto Femoris Capite; Moulinus Longi- 
tudinem illius non exprimit, ſed Oſſis Innominati, 25 Digitorum: at Os 
Coxendicis tertia tantum pars eſt Oſſis Innominati; reliquas duas, Os Ilion 
& Pubis, Foſſores dimetiri neglexerunt. Reperta ſunt Oſſa Crurum Pedum- 
que Poſteriorum, Tibiæ, Fibule, Tarſi, & Metatarſi: è quibus adhuc ſuper- 
erat pars T ibiz, Principio & Fine carens, Craſſa tamen ſuperiori parte 22 Di- 
gitos, quibus ſurſum verſus ſex alios facile accreviſſe &vroia docet ; infe- 
riori parte habet Craſſitiem 17 Digitorum, indeque rurſus duplex emergit 


Craffities, ac Longitudo Hibernici, cujus Tibiam dicit Mouliuus Longam 19 


Digitos; Rotundam, ubi Craſſiſſima, pluſquam 14, & ubi Tenuiſſima, 72 Di- 


gitos. Hic notanda eſt major Pedum Anteriorum præ Poſterioribus Validitas 


& Craffities Elephantis propria, & ab Alberto Aldrovandoque explicata. Ne- 
que enim tantæ Capacitatis eſt Tibia, ut Manum intrudi patiatur, quod in 
quibuſdamOſſibus, Ulnæ ſine dubio, licuiſſe Foſſores aliique memorant. Denique 
tuperſunt bina ex Tarſi Offibus ſibi invicem contigua, ne quiſquam dubitet, 


illa etiam adfuiſſe. Omnia iſthæc Offa poroſa & rimoſa ſunt, ut in reliquis A- 


nimalibus, alteriuſque planæ Formæ, ac Dentes, tam Maxillares, quam Exerti. 

Situm quoque totius Animalis attendere juvat. Cornua ſive Dentes Maxi- 
mos verſus Ortum ac Septentrionem protendebat; Pes Anterior ſiniſter Lateri 
Capitis adjacebat extenſus; dexter ſub Corpore deorſum inclinatus : ſiniſter 


Poſterior in Acetabulo incurvatus, Dexter denique initio ſtatim repertus, & 


hinc inde diſtractus fuit. Que ofnnia ſitum minime naturalem vel ordinarium, 
ſed extraordinarium plane violentumque produnt. Tandem Foſſores referunt, 
Oſſa quidem illa jacuiſſe debita ſeries, fed ubi ſunt Inarticulationes, partim 


Palmi, partim Semipalmi [ Palmum Minorem quatuor digitorum intelligo} 


ſpatio diſtincta fuiſſe. Quorum Rationi Pinguedine, Cartilaginibus ac Liga- 


mentis, Carne denique ac Inteſtinis ſita eſt, quibus Putrefactis vacuum Locum 


Arena occupavit, Artuſque Pondere ſuo magis magiſque disjunxit. 
Nunc ad aliam Diſquiſitionem venio. An illa ſint Unicornuum Foſſile 
five Minerale in Terre Gremio generatum, vel petius Animal. Putrefact- 
um? Equidem nemo Rerum Phy/icarum non prorſus imperitus inficias ive- 
rit, dari ejuſmodi Foſſilia ſeu Mineralia, Calvariarum Prægrandium, Den- 
tium Oſtiumque ſpecie efficta : Et quomodo Natura tam Immanes Calva- 
rias, tam Immania Humani (adde & Animalis) Corporis Membra, ad Fe— 
morum, Tibiarum, Coſtarum, Dentium, ſimilitudinem producat, omnium 
optime clariſſimeque explicatum dedit Kircherus, dicens, Latere in ſubter- 
reſtribus viſceribus intra ſaxoſorum Montium Iliatus, Terram quandam Limo- 
ſam, quam Margam cum Agricola ſupra nominavimus, Gypſeæ Maleriæ mi- 
tam; que Terra ubi per Rimas Montium Nitroſum Fluorem receperit, fit, 
ut illa veluti Cortici quodam Gypſeo induatur, qui uti cum Tempore lapideſeit, 
ita quoque ſalis Nitri ſplendore Albedine ſua Os proxime Emulatur, utpote Can- 
didum, Rimoſum, & Friabile. Si itaque intra Terre Concavitatis rotunde lo- 


cum invenerit, naſcetur Pila Rotunda, que diſcuſſa Calvariam proxime æmu- 


latur; fi Matrix fuerit diſpoſita ſub Forma Femoris Humani (alleriuſve Ani- 
malis) aul Coſte aut alterius Membri, Marga in ea contenta ſuper affuſo Sal 


Nitroſo Liquore, Femur Humanum Mims, Majus, Maximum, & prorſus 


Gigan- 
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Giganteum, pro 1atricis magnitudine exprimet, Atque bac ſunt Offa ita, que 
Natura producit, & paſſim Oſſa Gigantum communi Hominum perſuaſione dicun- 
tur, que tamen ſi confregeris, nulla in eis nec Medulla, nec Medullæ Fiſtulo- 
ſus Meatus reperitur, quod fieri deberet ji (Hominum Animaliumgue) Ofſa forent. 

las Obſervationes ſuas certiſſima Experientia Kircherus ipſe confirmat, viſis 
ab ſe in pariete antri Panormitani Dentibus parvis, mediocribus, maximis 


& exceſſive Magnitudinis, ea ſerie, qua Natura Maxillis Animalium inſe- 
rere ſolet, infixos tanta Copia, ut centum Carros inde onerari poſſe facile 


.crediderit : alibi protuberabant Vertebrarum, Genuum, Tibiarum & Cal- 


variæ Veſtigia, nullo tamen Ordinis nexu, nec quidquam inter omnia Offer. 


Subſtantiæ veſtigia, organizatum uti ſunt Caput, Manus, Pedeſque reperie- 
batur; unde luculenter admirabilem Naturæ in Oſſibus, aut Oſlibus ſimili- 


bus Saxis formandis Induſtriam primo ſe cognoviſſe fatetur Aircherus, in 


Marchione Ventimiglia, Luſtrationis Comite, duo edoctus, nobis maxime 
proficua; quorum alterum eſt, in Agro Solonio juxta Mare, Drepanum & 


Panormum inter, ab Agricolis vera adhuc erui Ofſa Elephantum, qui præte- 


ritorum ſeculorum Temporibus ab Afris, in Siciliam contra Hoſtes in Bellum 
educti, ibidem interfecti tumulati ſunt, poſcens Temporibus tandem detectis 
Qbus, quæ & imperiti paſſim pro Gigantum Oſſibus venditant: Alterum, 
hoc diſcrimen eſſe inter Oſſa vera & a Natura Minerali producta, quod illa 


ſemper Tibiarum Canales, Fiſtuloſoſque Meatus olim Medulla refertos reti- 
neant. Hæc vero ſolidum Lapidem fine ulla Tibiarum Concavitate mentian- 


tur. Tonnenſia verum tantum abeſt, ut Meatibus Medullaribus careant, aut 
ne reliquas Kircheri Regulas omittamus, nullo Ordinis Nexu inter ſe jaceant, 
nihilque Qium Organizatorum contineant, ut potius ea omnia ibi luculentiſ- 
{ime extent, omniumque Oculos incurrant. | | 


Quæcumque enim in Elephanto ſunt Offa concava & fiſtuloſa, medulliſ- 


que referta, ea in noſtro etiam Sceleto paria faciunt : Nec turbare nos debet 
Exertorum Dentium Soliditas ad eam uſque partem, qua in Maxilla figuntur, 
quippe in maximis Nativis etiam deprehenſa. Omnia porro iſto Ordine in- 
ter ſe connexa ſunt, quem Natura requirit, ſitu violento & extraordinario 


non impedita; Qa que Kircherus organizata vocat, & inter Mineralia Aulri 
Panormitani Oſſa fruſtra quæſivit, noſtro Sceleto, ne minimo quidem ex- 


cepto, quod ex reliquiis colligitur, perfectiſſime comparuerunt. 

Cranium ſane Cellulis pro Vaſis Nerviſque tranſmittendis curioſiſſime diſt inct- 
um eſt, nec Cavitate Cerebri, Medull eve Spinalis Proceſſu deſtituitur: Dentes Ex- 
eri nativum Colorem, Lævorem, Strias, Tubulos, Interſtitia ſive Cortices, referunt, 


imo dexter ab Any vivo limatum ſe prodit : Maxillaris Deſcriptioni 
| Raianz optime conve 


ntes ſua gaudent Gomphoſi; ſeu Cavitatibus Sinui— 
buſque, quibus Maxi!lz inferti fuerunt, Medulla rubicunda petrefacta adhuc 
repletis; vertebræ Colli acuminato Vertice præditæ, & Offa Tarſi, ſibi invi- 
cem reſpondent : Capita maxima ſeu Globi acetabulis ſuis, Co/t Spins Dorſi 


Juncta fuerunt. Nec plura ex præcedentibus repeto, cum hæc altius expenſa 


cuilibet perſuadeant, non poſſe Naturam ludentem ſibique relictam, nec Ani- 
mali cujus Partes ſunt concurrentes, Corpus ejuſmodi Organicum omnibus 
numeris abſolutum formare : aut fi quis regere ſoluerit, dari nonnulla U- 

| 172 - . | 
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nicornua Foſſilia vulgo dicta, & Mineralia, quæ fiſtuloſos Meatus habent, 
illi ex Kircheri Principio, in ipſa Experientia ſundato, facile reponerem, Wo * 
Foſſilia iſthezc non ex Mineralium, ſed Animalium Genere eſſe, contrariam Sen- 
tentiam probandi Onus eidem relinquens. Invictum enim Argumentum 
eſt, quod in Conjecturis de Antiquiſſimo Statu Helmſtadii, p. 13. proponit 
Conringius : Poſſe vero Naturam, reliftam ſine omnibus adminiculis, Ofſa unde- 
quaque perfecta condere qualia in Foetu primum conformantur, deinde in Adultis 
diuturna Nutritione Animali perfici ſolent, id vero eſt & F adware, Eoque 
ſolius Nature luxuriantis Luſui tribuere, confectionem tot in Uſus Vite confor-. 
matorum & omnibus modis abſolutorum Oſſium «tique /ine Nota Summæ Abſur- 
ditatis haud licuerit. Fr | 
Accedit alterum Argumentum non minoris ponderis, quod eodem loco 
Kircherus nobis ſuppeditat, dicens, Margam pro diverſa Cavitatis, ſeu Ma- 
tricis in Terre Viſceribus Diſpoſitione, diverſa Oſſium Simulacra producere. 
Licet itaque in Arenis Tonnenſibus Margam Succumque ſeu Aquam Lapi- 
deſcentem, quæ Kirchero Fluor Nitroſus audit, recondi facile conceilerim ; ta- 
men quis unquam fibi imaginabitur, Cavitatem ſeu Matricem ita ibi olim 
diſpoſitam, ut Sceleton Elephanti Situ extraordinario ſupra deſcripto inject— 
um repreſentarit, quam poſtea Marga fluens fortuito deprehenſam repleve- 
rit, Temporiſque ſucceſſu in iſtam excreverit Molem ? Certe influit eadem 
Natura, cadem Materia, idem Calor, idem Humor, idem Fomentum Ter— 
ræ, eadem generandi Ratio, ſed diverſiſſima Producta ſunt pro diverſtate 
O/jium Elephanti genuina; quatenus ſunt in Capite cellulis diſtincta; in Denti- 
bus Maxillaribus Vitri inſtar dura & candentia Striis undulatis prædita; in Con- 
aubus five Dentibus Prominentibus Lævia, Flaveſcentia, in Cuſpide Limata, 
Striata, Tubulis ac Interſtitiis, conſpicua; in reliquis Oſſibus poroſa : & 
plane ad normam rationemque Corporis organici formata? Quis, inquam, 
rebus ſic ſtantibus, illam in Sententiam ſe unquam abduci patietur ? 
Nonne multo eſt veriſimilior altera Anjelmi Boclii de Boodt, Rudelphi II. 

Imperatoris, Archiatri, in Hiſtoria Gemmarum & Lapidum, Lib. 2. Cap. 242? 
qui poſtquam docuerit, Margam lapideſcente & ſubterranea Aqua fluente irri- 
gatam vel ſolutam, Ladtis inſtar fluere per Terre Cavitates, abſcrptaque ſeroſiore 
Aque parte, cralſiorem Cavitates implendo ſijti, & abſumpto Humore omni coale- 
ſcere, lapidijſque Formam & Cornuum pre /e ferre , que Kircheri aliorumque 
communis eft Opinio: Subjicit ; run fi Latteus hic Humor non in Ca- 
wvitalem, ſed in Lignum aliqued veluflate arefactum incidat, illiuſque Corpus jam 
cue & porojum ſubeat, tandemque vel exhalata Aque ſenuioris portione craſ- 
ſior remaneat, tandem coagulata Lignum iranſmutat, jus partes /ibi afſimilat, 
ita tamen, ut Species Ligni noſct, & interdum Odor 22 Polit. Duod 
Ligno contingit, id etiam Cornubus Cervinis, Dentique Elephantis, aliiſque 
Quadrug edum partibus, fi in bhujuſmodi loca decidant, contingere poteſt. Hinc fit, 
Cornua iſta Foſſilia inter ſe multum differre, & pauca eandem faciem often- 
dere, imo aligqua Dentes, Tibias, Maxillas, aliafve Corporis Partes referre. Hanc 
Sententiam proxime ad Veritatem accedere judicat Olaus Mormius in Muſco, 
pag. 54. Quid igitur vetat, Epicriſi horum Doctiſſimorum Medicorum ac- 
quieſcere, modumque, quo in Petram converſa ſunt a Elephanti Tonnenſis, 
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verbis eorum exprimere, præſertim cum non ſolum Dentes Elephantis, ſed 
alias quoque partes quadrupedum, (quidni & omnium maxim1?) hac ra- 
tione mutari poſſe diſſertiſſime fateantur. 

Devenerat igitur quovis modo ac tempore (de quo infra difpiciemus) in 
Collem arenoſum Tonnen/em Elepias, cujus Offa temporis longitudine arciacta 
calcinavit Ignis ſubterraneus, eaque jam Lævia & Poroſa ſubiit £4#tens ille 
Marge Humor, & exhalata Aquæ tenuioris portione craſſior remanſit, (cu- 

Jus particulas in O/ibus poroſis ob majorem Albedinem ab corum Subſtan- * 
tia facillime diſcernere licet) & tandem coagulata totum FElephantis Sceleſoſi 

$' tranſmutavit, ejuſque partes ſibi alfimulavit, ita tamen ut Species Oſſiu ni 

L interna & externa noſci, & forte etiam Odor deprehendi poſſit. Ultimum 

15 de Odore ſubdubitans adjeci, quoniam tentare nondum lieuit. Si tamen Bee— 

tins odorem intelligit, quem Ligna & Oſſa petrefatia in Furno Chymico ſpargunt, 

id de noviſſimo Examine adſeverare poſſum, quod Nares propius admoven- 
tium idem prorſus adflaverit Odor, quem Offa, Cornuaque aduſta dare ſo- 
lent, Aliquot Eboris five Dentium Elephanti Foſſitium Fxempla protulit Ba. 
tholinus proſtremo de Unicornu Capite, in medio quidem relinquens, num Den- 
res fuerint in Lapideam duritiam compacti Ætatis Moræque Ambitu, an ex 
prima Lapidum Mole incertam tantum Dentis Cornuve Figuram eflecti a 
Natura; Faſſus tamen, utrique ſuam eſſe rationem, ft alterutrum nolis; 
neque ſpernenda Petrefactionis exempla Cauſaſque adjiciens. Ad eundem outs Mae, 
modum hæſitabundus pronunciat de Dente Maxillari Elephantis, alteroque : = 35. 
Roſmari in Petram ſeu Silicem converſis: Noſtram tamen Sententiam di- yt . 4. 
ſerte amplectitur alioque Roſmari Dente illuſtrat Medicus Iſlandus Arngri- e. '3+ 
nus. Eidem apertius fu vet Antonius de Pozzis, Archiater Cæſareus, in Epi- 
ſtola ad Lambecium, quam ipſe Lambecius una cum figura Dentis Elephanti— 
ni Maxillaris Tomo VI. Commentariorum de Bibliotheca Caſarea appendit, 

P. 315, 316. Is enim non ſolum Dentem iſtum, ſed & Femoris Tibiarumaue 
Qa Badenæ reperta, pro veris Elephanti, ſed Petrefactis, habet; Addito 
Ratiocinio, quod ſi lapideam mentiatur Naturam, hoc accidit a Terra, 
cui ſepeliuntur, occultis Conatibus, quæ ſuo Concentrato Archeo Sena 
extrahit Lapidificationis atque indurat. Plura ejufmodi Elephantina Pe- 
trefacta in Romanis Cimeliis ex Celeberrimi Ciampini Obſervatione colli- 
go, quam in Efhemeridibus Nature Curioſorum, An. 1688. p. 446. deprehendi. 

Refert enim Offa quædam miræ Magnitudinis effoſſa, Femoris, Scapriliz, & 
Vertebrarum quinque, inter quas erat ila Cervicis, quæ pondere ſimul 180 
Libras Romanas excedebant; & a pleriſque pro Giganteis habita, cumque, 
aliis cjuſmodi 1 in Urbis Cimelits, Chifiano præſertim, collata, omnium max 
ima erant. Dubio autem exorto, an revera Gigantis, aut potius Elephan- 
tis eſſent, ad Eruditum Amicum Ilorentiæ commorantem date fuerunt Li— 
teræ, ut Exemplar Sceleti Elephantis, qui in celebri Medicorum Muſæo 
viſitur, mittere non dedignaretur, qui Petitioni benigne annuens, optatum 
tranſmiſit Exemplar, quare facta cum Offibus Collatione Unanimi Conſenſu 
judicatum fuit, tam illa noviter reperta, quam in Cimeliis aſſervata Ele- 
phantum eſſe, & pro certo habuimus, illorum Elephantum fuiſſe, quorum 
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Lib. 8. Cap Plinius meminit : Addit Ciampinus, varia deinde alia Offa Lapidefacta, Den- 


teſque Foſſiles collata fuiſſe. _ 


Non diffiteor, optime Magliabechi, cum mihi de Ofibus Tonnenſibus cogi- 
tanti hæc in Mentem redirent, primum inde ortum Conſilium, rem totam 


tibi exponendi, quod ſpe teneret haud infirma, Litis Romanæ Sceleto Me- 
_ diceo feliciter ſopitæ Exemplo, noſtram quoque terminari poſſe. Ratum 


interim firmumque eſto Sceleton Elephanti Tonnenſis priſtinam Oſſium 


. Naturam Calcinatione ſubterranea, Philoſophicæ Analoga, maximam par- 
tem perdidiſſe, adeoque Oſſium Calcinatorum inſtar friabile eſſe, ac inſigni 
aſtringendi Robore pollere. Equidem ſi Ebori nativo aſtringens vis eſt, 


quæ tamen Guſtu non percipitur, ut Adrovandus adnotavit, quidni ea potius 


ſe exerat linguzq; adhereat in ebore, tot annis in terre gremio latente, calci- 


nato & maximam partem petrefacto? Neque enim Offa noſtra in Lapidem 
ita converſa ſunt, ut nulla Oſſa Naturæ intrinſeca remanſerint Indicia, quæ 


Examine Chymico per Ignem inſtituto extorqueri poſſunt. Id ſane cum a- 
pud nos ſuſciperetur, non ſolum in Vaſe Fictili, quod Retortam vocant, re- 


manſerunt fruſtula Oſſium injecta, & Colorem Figuramque Spodii, & Odo- 


rem Oſſis Cornuque aduſti manifeſte referentia; ſed etiam Phlegma vitreo 


Vaſe, cui Recipientis Nomen exceptum, Sal Volatile Guſtu & Oleum pin— 


guedine tenui innatante prodiderunt. Poſtea Particulæ iſtæ Oſſium in Fi- 


guli Fornace fortius Calcinatæ, Albo Colore præditæ, Tubulos Striaſque 
Dentium Elephanti aperte monſtrabant; tam elutriatæ & inſpiſſatæ, ut 
Chymicorum Vocabulis utar, tam in Sedimento, ſeu Lixivio, Sal Chryſtalli— 


num continebant, quam in Phlegmate Saporem multo acriorem Linguæ 
guſtandum. præbebant, Oculis jucundo Spicularum Salinarum innatantium 


Spectaculo relicto. Quæ omnia quidem ex Offibus Cornubus, quæ Anima- 
lium quotidie eliciuntur, nulla tamen hujus generis ex Lapidibus, Margis 


aut Oſteo Collis erui poſſunt, cum Lapides ne calcinari quidem ſeſe pati- 
Mund. ſubt. antur, ſed in Calcem Igne degenerent; cujus Rationem Kircherys in exi— 
#6.x- c gua Humiditate quærit, qua fit ut Partes ſpirituoſæ Lapidum ob Sulphuris 


Pinguedinem partes fixas in Calcem reſolvant. Quis igitur amplius dubi- 


tavit mee ſubſcribere Sententiz, faterique, vera Elephanti Offa Tonnæ 


reperta, ſed Igne ſubterraneo, quem ſatis prodit Odor Sulphuris Terreſtris 
in Phlegmate Reſiduiſque Particulis calcinata, & maximam, partem petre- 


facta? quæ cauſa eſt, quod nec Sal Volatile nec Oleum ea Quantitate ſperare 


inde liceat, quam Offa Recentia ſuppeditant; idque magis, cum in his 
etiam, ex Medici Augli Cloptoni Havers, in noviſſima Oſteolagia, Obſervatio- 


nibus, Sal Volatile vix tregeſimam, Oleum non multum ultra vigeſimam 
quartam, Oſſium partem conitttuant ; tantillum vero in Offibus Lapidefactis 


fere abſorptum, ejuſque vix ſuper eſſe veſtigia, quis iverit inficias? 
Cæterum alius nonnullis eximendus reſtat Scrupulus, qui negant, ullum 


in Rerum Natura Elephantem unquam fuiſſe, cui tantæ Magnitudinis 
.Ofſa conveniant. Enimvero hos ego jubeo ſecuros eſſe, & Indie Africeque 


Itineraria adire: in quibus non ſolum Tantæ, ſed Majoris etiam Procerita- 
tis Elephantos reperient. Hybernicus quidem Moulini, ad cujus Normam 


noſtrum 
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noſtrum ſæpius exigimus, vix major fuerit Antwwerpienſi, quem Gbropius Be- 
canus apud Aldrovandum accurate dimenſus eſt, ejuſque Altitudim m octo 
Pedum reperit. In Sceleto autem Hybernico Longitudo Oſſis innominati eſt 
25, Femoris 28, & Tibiæ 19 Digitorum, qui ſimul efficiunt 72 Digitos, five 
Sex Pedes; his duos addo Pedes pro explendo ſpatio, quod Planta. Pedum, 
Curvatura Dorſi, Cartilagines, Caro denique & Cutis requirunt: indeque col- 
ligo, quam dixi, Hybernici Elephanti Oftopedalem Altitudinem. Cum vero 
Collatio ſupra inſtituta docuerit, TJonnenſis Ofſa ad minimum altero tanto 
majora fuiſſe, inde ſimul conficitur, Sedecim circiter Pedum Altitudine illum 
eminuiſſe. Hæc autem tantum abeſt, ut inſolita fir, ut potius Julius Ceſar: 
Scaliger Exercitatione 204, eandem diſerte notaverit, ex Indicarum Naviga- 
tionum Scriptoribus referens, Elephantos Senum Denum Pedum excedere Pro- 
ceritatem. Sed dantur longe majores Joannes Facobus Saar, in Itinerario re- 
fert, certum Menſuræ Genus, Gobdel appellatum, tres partes Ulnæ (NVorin— 
bergenſis, ut arbitror, propter Auctoris Patriam) æquans, & Trecentorum 
ſive Quadringentorum Imperialium Prætio æſtimatum, cui vendibiles Inſulæ 
Ceylon Elephantes ſubjiciunt, Altitudine 7, 8, 9, 10, & undecim Gobdel, neque 
majores ſibi viſos eſſe. Una autem Norinbergen/is 4 circiter Digitis ſuperat 
duos illorum Pedum quos hactenus adhibui; unde ſequitur Menſuram Gob- 
del circiter eſſe 21 digitorum, adeoque maximum Elephantorum Saario viſum 
pluſquam 19 Pedum Altitudinem habuiſſe. Philippus Pigafetto in Deſcrip- 
tione Regni Congenſis Africani Fidem facit, Veſtigia maximorum ibi Elephan- 
torum in Diametro 4 Spithamas, quæ duos Pedes & 8 Digitos referunt exce- 
dere; in Elephanti Antwerpienſi Calcis ſive, Plantæ imæ Diameter Pedis unius 
& duorum, paulo plus minus Digitorum erat. Collato utroque Diametro 
deprehendemus, maximorum in Africa Elephantum Altitudinem 18 Pedes 
ſuperare. Sed inde ſimul liquet Hodienum Elephantos Indicos Africanis ma- 
Jores eſſe, quod Aldrovandus & Bocharins ex antiquis probant Scriptoribus, 
Nec dubito, quin ex India fuerit allata Coſta Elephanti, que Anatomico Aca- 
demiz Leidenſis Theatro oftenditur, juxta exteriorem flexuram 8 admodum 
Pedes longa, & ubi ſpiſſiſſima eſt, circa Offs Stern commiſſuram, Pedem unum 
cum ?ribus Unciis circuitu ſuo implens, a Theodoro Rickio in Oratione de Gigan- 
_ tibus deſcripta, ut longiſſima Elephanti Hybernici Coſta vix 32 Digitorum erat; 
cumque 8 Pedes 96 Digitos contineant, ſequitur Elephanium iſtum cujus 
Coſta Lugduni Batavorum ſervatur, 24 Pedes Altitudine æquaſſe; ac tales 
profecto ad minimum fuerint Elephanti Coſrois, Perſarum Regis, ab Ano— 
nymo. Arabe apud Bochartum celebrati. Nonnulli dudecim Cubitos proceri 
erant, quod valde rarum eſt, quia plerique non ſuperant 7 Cubitos. Si Cubitus in 
ſenſu vulgari apud nos accipitur, vix duos Pedes, i. e. 24 Digitos æquat, eo- 
que pacto hi Elephanti ejuſdem cum Leidenſi fuiſſent Proceritatis : Sed mihi 
videtur Coſroes Elephantos ſuos Dimenſus antiquis Perſarum Cubitis, à Golio in. 
Notis ad Alferganum, p. 74, 75. ex Scriptore Arabi Geodatico explicatis, quo- 
rum ſinguli Digitos 27 comprehendebant. Hoc autem modo quilibet iſto- 
rum Elephantum fuiſſet Altitudine 27 Pedum. O ſtupendam vereque ra- 
riſſimam & Regio ſtabulo dignam illorum proceritatem ! Quam quicunque. 
| con- 
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vos quoque celebri, in Diſſertatione de Capite Cans Carchariæ Diſſecto, 


vetat Epiſtolæ Ratio. Loquitur quidem ille præcipue de Agualilium Animan- 


64 
conſideravit Tonnenſem noſtrum, pluſquam dimidia parte minorem, non 
-adeo mirabitur. 

Verum unde tandem in has Terras, Collemque hunc Arenarium pervenit 
Elephas hic, ſolito ſaltem major? Hæc ſane Quæſtio eruditiſſimi Magliabechi, 
plurimas curioſorum conjecturas peperit, quorum alii a Romanis Mercato- 


ribus, alii ab Altila, alii a Carolo magno, alii a Comitibus Glichenſibus, alii ſupe- 


riori demum Szculo, in hanc Regionem delatum tumulatumque finxerunt. 
At præterquam, quod earum ſingulæ ſuis laborant Difficultatibus, quas 
nunc enarrare ſuperſedeo, omnes certe variis Argumentis ſimul infringi 
poſſunt. Cujuſmodi eſt, quod Eboris uſus antiquiſſimos credere non per- 
mittit, defoſſo ibi Elephanto Dentes præſtantiſſimos ac longiſſimos, haud 
fuiſſe ademptos; nec tantæ Proceritatis Bellua ex India vel Africa facile tranſ- 
ferri antiquioribus temporibus, aut recentioribus circumduci potuit; & ab 


aliis obſervatum eſt, non Sentores tate, fed Juniores, in Europam depor- 


tari; multo minus quiſquam i in mortul Elephantis Gratiam tantæ profundita - 
tis, 24 Pedum, foveam fieri curaverit. Maxime autem illis adverſatur ipſa 
Montis arenoſi Ratio, quæ diligentius inſpecta nunquam ſe perfoſſam, & 
deinceps rurſus repletam, manifeſtiſſime prodit. Primum ſtratum ſuppe- 
ditat Humus atra 4 Pedum; ſuccedit Glarea friabilis duorum & dimidii 
Pedis, cujus medium Ofteccalla Tofaceique Lapides duorum Pedum Altitudine 
explent, ut & ſub ea dimidii Pedis ſpatium ; ſequitur Agilla arenoſa 6 circiter 
Pedum, in qua iterum Oſteocolla duorum Digitorum, & infra unius Pedis Al- 
titudine occurrit: hanc excipit alterum Glarez ſtratum 6 circiter Pedum; 
eique demum ſubjacet Arena alba & pura, cujus Profunditas nondum ex- 
plorata eſt, quod in ea, vix tres Pedes effoſſa, Elephanti Sceleton apparuit. 
Enimvero ſi unquam perfoſſus injectoque Elephants repletus iterum fuiſſet 
hic Collis, minime ſtrata ſtratis ordine impoſita; ſed omnia illa Arenarum 
genera Terre nigræ permixta inveniremus, ut quotidie in Ti::!;s fodien- 
dis fieri ſolet. Multo mniinus Tofacei Lapides, in hanc duritiem coaleſcere, 
aut Oſteocollæ Radices ſuas Venaſque per totum Montem. ad ipſum uſque 
fuperficiem conſpicuas, ſpargere, tantave Quantitate creſcere, potuiſſent, ut 
ſtatim in medio prime Glareæ, que Atram Humum proxime contingit, | 
duos Pedes, & ſub ea Dimidium explerent ſeque inferius in Argillam arenolam 

extenderent, ſpatium duorum Digitorum & ſub ea Pedis unius occupantes. 
Nihil igitur ſupereſt, præterquam Univerſale Diluvium, in quo periit cum 
aliis ſur generis diverſique Animantibus, Elephas naſter, undique immanibus 
raptus & jactatus, Aquis tandem decreſcere incipientibus, fundum petiit; 
cui Aquæ iſta diverſarum Arenarum Strata induxerunt; iiſque in Superti- 
cie exſiccatis, Atra tandem Humus ſenſim accrevit. Quemadmodum enim 
Diverſa Arenarum Strata ſatis probant, Collem Tonnenſem ex Diluvio Ori- 
ginem trahere; ita Altitudo Terre Nigræ idem confirmat. Utrumque 
breviter oſtendendum mihi video. 


Prius faciam præclaris Obſervationibus, a Nicolao Stenone, Medico apud 


quam Myologie Specimini adjecit, ſuppeditatis, quas tamen omnes deſcribere 
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tium Partibus, uti ſunt Oftrecrum Teſte & ſimilia, cum ex Terris eruuntur : 
Sed nihil prohibet de Terreſtrium quoque Animantium partibus eo modo effo/- 


fis idem pronunciare. Etenim Colli Tonnenſi applicari plane poſſunt, que 


Steno refert de Terra, unde Corpora hæc eruuntur. Nam & iſte quibuſdam 


in locis durior eſt, Tophumque & Oſteocollam continet, in aliis mollior, Argil- 


la Sabuloque refertus, compoſitus ex ſtratis ſibi mutuo impoſitis, & ad Hori- 
zontem obliquis. Bene autem arguit Steno; Terram mollem ſpectat, cum eo 


molliora ſunt Corpora illa, (nos Elephantis noſtri Ofſa ſubaudiamus ) minuſque con- 


tactum ferant, quo profundius latent; tantum abeſt, producat ea Terra, ut polius 
eadem deſtruat : Nec eſt, quod quis credat, ideo molliora ea eſe quia nec dum per- 
fecta ſunt ; que enim mollia ſunt, dum generantur, quodam quaſi Glutine unitas in- 
ter ſe partes continent, (ut videre eſt in Recentibus Pinearum & Amygdaloruni 
Corlicibus:) at hec corpora omni Glutine privata in Pulverem dilabuntur, adeogue 


Mollities ea Deſtructionis, non Productionis, Argumentum videlur. Qu in le- 


quentibus diſputat Steno, Terram iſtam non fuiſſe compactam, cum predic- 
ta Corpora ibi producta ſunt; eamque Aquis olim non ſolum tectam, ſed 


plane immiſtam, imo pro Aquæ ſedimento ſenſim congeſto, habendum eſſe 


nullo negotio ad Collem Jonnenſem referri poſſunt : mihi tantum excerpere 
quædam placet, ex p. 211, 212. 2yod Argilla & Sabulum Aguæ vehementius 


agitatæ immiſceantur, preceps Torrentium per id Generis Terras prolapſus, & 


Aquarum a ventts agitatio, notius reddidere quam quod pluribus exponi merealur. 
Nec probatu difficile eſt, in Aquis ſtagnantibus, imo in limpidiſſimis Aquis, Sabu- 
lum, Argillam, & Tophos, omni/que Generis Solida ſepius deliteſtere. Quis ergo 
amplius dubitaverit, Collem Jounnæ Arenarium ex Diluvii Sedimento ſuper- 
eſſe ? Plura hanc in rem ex Terre Viſceribus petita Argumenta ſuppeditat 
Jacobus Grandius, Medicus Venetus, in Epiſtola de Veritate Diluvii Univerſalis, 
S Teſtaceorum, que procul a Mari reperiuntur, Generatione, è quibus tan- 
tum tria priora excerpere juvat. I. In multis Montibus altiſſimis non ſolum 
Europæ & Aſiæ, ſed etiam Africæ & Americæ, extant certa Veſtigia Maris, 
quod illic Sedimenta deponens Strata produxit Uniformia, & Horizonti Parallela, 
quod nulla Ratio ſuadet contingere potuiſſe, niſi tempore Diluvii univerſalis. II. V. 
dem teſtantur longijjimi Terrarum Tractus, obducti variis Collibus Arenoſis, ex Al- 


luentis & Turbidi Fluidi Sedimento ortis, & magnam cum Maris Fundo ſimilitudi— 
nem habentes. III. Magnæ Aperture Montium, Fluminum, atque Torrenſium Cor- 
roſione factæ, oſtendunt diverſa ſolida ex aſtuſo & ſupernatante Fluido, dive, ſis mo- 


dis diverſa corpora comprehendente atque lapideſcente, producta; itemque vari 


Sedimenta ſibi invicem impoſita, Veris Conchis, & aliis Marinis abundantia. 


Czterum, de Atra Humo poſt Diluvium Terre adnaſcente, multa Pecu- 
liaria obſervavit Olaus Rudbeckius Medicus Sueeus, Tom. 1. Atlantice, 
Cap. VI. que aliis quoque doctiſſimis probata Viris nunc tranſcribere 
nihil attinent: ad noſtrum tamen Collem Arenarium fi applicare placuerit, 


ſciendum prius eſt, in illis quidem Sylve Thuringice Montibus, qui Metalla 


continent, & ex duriſſimo conſtant ſaxo, Atram iſtam Humum duorum 
circiter Pedum deprehendi, multoque tenuiorem pro montium Declivi- 
tate: Aliis vero in Locis quatuor Pedes æquare vel excedere, cum 

You, II. M m m primum 
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primum in Vallibus, quæ illam Pluvia ex montibus ad ſe derivatam exce- 
perunt. Quod uti facit ad Rudbeckii deſiderium Altitudinem Nigre Terre, 
in Regionibus Sueciæ Calidioribus, & Pluvia copioſiora irrigatis noſſe cupi- 
entis; ita viciſſim oſtendit, Altitudinem ejus quatuor Pedum in Colle Ton- 
nenſi a Diluvii Tempore haud fruſtra derivari, indeque evinci, nullum Ele- 
Phantem ibi poſtea ſepultum eſſe. Quid autem vetat, his exteris Medicis 
Germanum jungere, Hermannum Conringium, qui in Conjecturis de antiquiſ- 
ſimo ſtatu Helmſtadii & Viciniæ, noſtras quoque Regiones Diluvio inunda- 
tas probaturus, Triplici potiſſimum Argumentorum genere pugnat, ex 
Marinis Conchyliis, Qſibus Belluarum, & Arboribus five integris five partibus, 
quæ cum in altiſſimis Montium jugis tum ſub Terræ locis profundiſſimis 
reperiuntur, petito: nec ea inter præterit dudem in Sepis uſum paratam, Cornu 
item uri, que Thuringi profundiſſimis Saxorum Cavernis repererunt, quorum i- 
ſtam Salze, que vix unius Horæ Spatio Jonna diſtat hoc in Monte Seebergen- 


i, Gothe noſtræ Vicino (unde etiam Conchylia elegantiſſima eruuntur) exti- 


tiſſe memorat Abinus in Miſnentium Montanorum Chronico, Tit. 22. n. 7. 
quibus addi forſan merentur Arborum Folia, lignorum Faſciculi, & Spicæ 
Culmis adherentes, quæ omnia petrefacta in Lapidicinia Tonnenſi, non ad- 
modum procul a Monte noſtro, reperta ſunt. Singularis quoque eſt Con- 
ringii Obſervatio, his Verbis, p. 37. expreſſa: Sunt porro Arbores illæ fere 

omnes uno quaſi eodemque collocate ſitu, Radice nempe inter ſeptentrionem & occa- 

ſum, Cacumine inter orientem & meridiem porrectis, cujus cauſam non profetto ulla 
vereſimilitudine dixeris Jocantem Naturam. At proſtratas Arbores a Palu- 
® d@4o/a Terra, per Oceani Septentrionalis Cœcia aut Cauro, Ventis agitati ſuper- 


jedda, id ſaltem quam ſimilimum eſt vero: Preſeriim quum ex illa Cali Claga & 


illis Ventis ſævientibus, hodieque omni Germenice Maritime Oræ, pericula in- 
undationum plerumque creart ſoleant, Novum hinc meæ Sententiæ accedit Ar- 
gumentum, quoniam Elephas noſter Cornua ſua verſus Ortum ac Septentrio- 
nem protendebat: & quanquam id paulo diverſum videtur a Conringiano. 
Notandum tamen eſt, tantum Belluam Mari abreptam ſeſe varie moviſſe, 
Arbores autem eodem, quo proſternuntur, Situ obrutas jacere. Cæterum 
Elephantem Undis immanibus agitatum non mirum eſt. Situm plane ex- 
traordinarium Violentumque tandem aquiſiviſſe, ejuſque Membra putre- 
facta latius extenſa: Nec alia forſan de cauſa Dentes exerti ſive Cornua in- 

trorſum incurvata fuerunt, quanquam eorum fitus in delineatione capitis 
Hybernici apud Moulinum ſimilis fere deprehenditur ; accuratius procul du- 
bio expreſſus, niſi pleraque eorum pars aduſta fuiſſet; ut proinde potius 
a Morte vel Putredine, quam undis fatalibus id derivandum videatur. 


Mineral , XXXVIII. We ſhall then be better able to judge of the Make of the Earth, 
Miter. and of many Phenomena belonging thereto, when we have well and duly exa- 


_ w164-p-739 mined it, as far as human Art can poſſibly reach, beginning from the outſide 


downwards. For this purpoſe it was adviſeable, that a Soil or Mineral Map, 
as I may call it, were deviſed. It might be diſtinguiſh'd into Countries, 
with the Rivers and ſome of the noted Towns put in, The Soil might either 


be 
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be coloured, or otherwiſe diſtinguiſhed by variety of Lines or Etchings ; 


but the great Care muſt be, very exactly to note upon the Map where ſuch 
and ſuch Soils are bounded. As for Example, in Jorkfhire, 1. The Woolds ; 
Chalk, Flint and Pyrites, Sc. 2. Blackmore; Moores, Sand-Stone, Cc. 3. 


Holderneſs ; Boggy, Turf, Clay, Sand, Sc. 4. Weſtern Mountains; Moores, 


Sand- Stone, Coal, Iron-Stone, Lead-Ore, Sand, Clay, &c. Nottinghamſhire 
moſtly Gravel, Pebbles, Clay, Sand-Stone, Hall-Plaiſter, or Gypſum, &c. 
Now. if it were noted how far this extended, and the Limits of each Soil 


appeared upon a Map, ſomething more might be comprehended from the 
Whole, and from every Part, than I can poſſibly foreſee; which would 
make ſuch a Labour very well worth the Pains. For I am of the Opinion, 


ſuch upper Soils, if natural, infallibly produce ſuch under Minerals, and 


for the moſt part in ſuch Order. 


XXXIX. I have ſome reaſon to think that Sand was once the moſt exte- Schemes of 


rior and general Cover of the Surface of the whole Earth; becauſe all our 
Northern Mountains are more or leſs covered with it at this day, and the 


higher the Mountains, ſtill the more, and the coarſer the Sand: becauſe 
the Rivers ariſing in the Mountains do yet daily bring it down in great 


Quantities. And that it has been ſo in all probability, in all Ages, ſince the 


| firſt Rains fell upon the Face of the Earth, ſeems to me to be truth-like, in 


that the Sea-Shores, or Mouths of Rivers, are uſually barred with it ; beſides 
the Sandy Sea-Grounds in moſt Places of the Sea, and which ſeems a clear 
Evidence for the Length of Time (for that the low Ground near theſe Ri- 


ands ; 
Clayzz;B 
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vers, which have been in all Ages upon Record, moſſes) if you pierce ſo 


deep into them, as to diſcover their Bottom, you meet with this Moun- 


tain Sand in great Quantities, and in ſome Places a Moſs under that, and 


the ſame Sand-Bed under that. Now if we conſider how long theſe Moſ- 


ſes or Turf is in growing, it being moſtly the Leaves and Roots of Plants, 
we muſt allow very many Ages for this purpoſe. And altho' Herodotus, 
one of the moſt ancient Hiſtorians that are, boldly conjectures that the 
Nile in Ægypt, long before our Times, would be dammed up and uſeleſs 
by the great Plenty of Mud yearly brought down that vaſt River; yet it 
does not appear, that the Country is much different from what it was in 
his Time: ſo that the Sand and Mud is ſtill carried to Sea. 

Another Argument of the Sand's being the univerſal Cover of the Face 
of the Earth, is, from the great Hardneſs, and conſequently the Durable- 
neſs and unalterable Quality of this Mineral, above any other in Nature. 


For tho' many things are called Sand, from the Smallneſs and little Cohe- 
ſion, or Dryneſs of the Grains, yet this Kind of Mountain-Sand, above all 


others, keeps its natural and original Magnitude; and is not made (as 


moſt Sand is) by the Attrition or wearing of one Particle of Stone againſt 


another, but is of a conſtant and durable Figure: and therefore I ſay, it ſeems 


to me, for this reaſon, to be the moſt fit for an Outſide or Cover to the 
Globe of the Earth. | 
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It may be objected, that the uppermoſt Beds of Stone on the high Woolds 
all over England, are ſoft Chalk, and on the ſmooth Surface no Appearance 
of Sand. This indeed is in part granted: but that there is no where any 
Sand upon the Chalk Mountains, is not true; for to inſtance in thoſe inland 
Sand Hills, above Bulloigne in Picardy, which Sand is the very ſame with 
that on the Sea-ſhore at Calais, and although this is not in England, yet the 
Sea hath but accidentally divided us. For trom Dunſtable in England, even 
as far as the Walls of Paris by Calais, is, as it were, a continued Moolds of 
Chalk and Flint, What Difference there is betwixt the Woold's Mountain- 
Sand, and that of the Northern Mountains, will beſt appear in the Table. Now 
the Nakedneſs of the Woolds is from the Smallneſs of its Sand, which readily 
yielded not only to the Rain that fell, but to the Wind alſo. Which 1s 
evident from that vaſt Tract of Sandy Hills, which bound the Coaſt of France, 
Flanders and Holland, and which have made their Coaſt ſo ſhallow in reſpect 
of ours, as being in great part blown off the Yorkſhire, Lincolnſhire, Suffolk, 
or Eſſex and Kentiſh Woolds, and wrapt up upon their Coaſts: and the Reaſon _ 
of this is partly from the more conſtant Weſterly Winds blowing over from 
our Coaſts ; and alſo from the meeting of the two Tides, viz. That of the 
Channel and that other of North Flood upon their Coaſts. — - 

I am very well aware, that the finding of Cockles or Shells, as moſt Wri- 
ters are pleaſed to call them, upon Mountains, and Sand alſo there, is b 
the ſame Herodotus uſed as an Argument of a great Deluge, or Inundation of 
Waters; but as I have elſewhere, I think, demonſtrated, that the Rock 
Cochlites, are no Shells, ſo neither can I grant that the Sand was adventitious 
to the Mountains, but naturally originated there: for that it is there plain- 
ly to be found, ſome looſe, and the reſt in Beds, yet unlooſened, as I could 
name very many Places; for inſtance, on Silden and Thorp Fells in Craven, 
this Mountain-Sand 1s a white and tranſparent Pebble, and as ſome of it 
is ſmall, and eaſily ſwept and blown away, ſo is there much of it upon 
the high Mountains mixt with white Pebbles of greater Size. 

*T'is the Character of this Sand not to yield to Fire, as Flint will do; and 
tho? it agree with that and ſome other Metals to ſtrike fire from Steel, yet 
it does not calcine, as Flint will be brought to do. And therefore this Sand 
is the true Tarſo of the Italian Mountains, of which the fine Venetian Glaſs 
is made; and for this Reaſon the Hint Glaſſes were here in England ill com- 
pounded, the Foreigners miſtaking the Materials, which yet our Country 
affords in plenty all over the Northern, and (I doubt not) the Weſtern 


Mountains too: I have ſeen from the Scots Mountains very excellent and 
large. ED 
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ATABLE of Sand (drawn up about the Year 1673.) Such chiefly as I 
have found in the Northern Parts of England. 
T Sharp, or Rag Sand, compoſed of ſmall tranſparent Pebbles, naturally 
| found upon the Mountains, not calcinable. 


Stitnebam- Moor in the Road waſh'd up very 
| White Pebble. 


Flamborough Head, of which the Light-Houſe 
there is cemented. 


| | | Calais Sand burns reddiſh, but falls not in Wa- 
7 4. 


ter. 
| Fine Gray |} Seaton Banks near Hartlepool, on the Tee's Mouth. 


Eſcrick in the Gravel-Pit there; a Vein of ex- 


T7 24 Reddiſh| ceeding fine Sand. 


| The Pillow-Sand in the Baltick. 
2  ABrown | In a Spring at Heſlington. 
1 8 | The Sand at the Bath in Somerſetſhire, 
Sand . | | | Acome near York, drifted Sand. 
8 eGrieſly 4 d Hutton Moor Waſh. 
| | Thorp Fells. 
Owze at York. 


| id at Mountain. 
| 5 | Dug up at Rawcliff near Snath. 
| A harfe at Ickly and Denton. 
| Air at Carleton in Craven. 
| Brown | Eure at Craven. 
| Gauton. 
[ Santon' in Lincolnſhire. 
| Bromeby Common. 
L Skipwith Common. 


At in Yorkſhire. 

| | A Vein at Ofwell- 

From Lime- (Bacon in Lincolnſpire, 

| Soft, or Smooth with flat brand lecke with Mica of Glittering Par- 
LICIES, | 
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Silver-like ( Sea-Sand about the Scilly Mands. 
Of Weſtmor- In Cleveland, and about Scarborough. 
land. | Ouze Duſt or Sediment at Ravocli 
Gold-like J A Vein of Mica in Heſlington Gravel-Pit. 


Mica Argentea in Red-Sand Rock, near Rippon. 
| plentifully. 


Mica Aurea of Cleveland. 


Clay ſeems to be another Coat of the Terreſtrial Globe in the more de- 


preſs'd and hollow parts thereof. The Mixture of Sand and Clay is not 
_ unuſually called Earth: Yer this Term being too large, it will be conveni- 


ent, as I think, to limit it to ſuch a Mixture as we uſually find upon the 


Surface of the Ground; which hath ever in it, beſides ſuch Sands and Clays, 


as either the Soil naturally produces, or have by Floods and Winds, or 
other Accidents, been brought thither, a great part of the rotten Parts of 
Plants and Animals: and in this Senſe, Turf is Earth, which is moſtly 
where the Erica or Heath grows, becauſe *tis made up of the deciduous 
Leaves of that Plant, which being by the Current of Showers brought to- 
gether, make up the Moors, Moſſes and Fens, and in the Mountains, in 
hollow Baſons or Depreſſures without Vent, Moſſes of incredible Depth; 


1 or 2 Fathoms e in the ſame kind of black Earth, called Peat 
or Turf. 


A Table of Clays. 


or no Grittineſs in it. 


Greaſy, to be reckoned amongſt the Medicinal Earth, or 


| Pure, that is, ſuch as is ſoft like Butter to the Teeth, and has little 


Terre ſigillatæ. 
1 I. Fuller's Earth. 


Ar Brickbill in Northampton bir. 
Tellowiſo. 3 . Under the * Woolds. 


75 

7 4 Brews; about Halifax. 
| Cy bite, in Derbyſhire Lead-Mines. 
1 2. Boli In Cleveland. 

: At Linton upon Wha ore 

3. Pale Tellou, in the Marle-Pit at Ripley. 

: 4. Cow-ſhot Clay, or the Soap-Scale lying i in Coal- 
Mines. 

[ 


A 84 dark blue Clay or Marle, at 7 aul. 
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# Harſh and Duſty when Dry. 

"6. Creta properly ſo called, or the Milk White 
Clay of the e of Wight. 

_ 1 7. The Potter's pale yellow Clay of Wakefield Moor. 
| | | 8. The blue Clay of Bullingbrook Pottery 1 in Lin- 


colnſhire. 

9. A blue Clay of Bugthorp Beck, in which the 

| | ÞAfrotesare found: 

1 | 10. Yellow Clay in the Seams of the red Sand 

| Tt Rock at Bilbro. 

5 11. Fine red Clay in the red Sand Rock at Bil- 
bro and Rippon. 

12. A ſoft chalky blue Clay 1 

13. A ſoft chalky red Clay uttercrain. 

Stony when my: 8 

$ n the Banks of V hitear- 

14 e _ 85 Beck, near Leppington, and 

83 TO TTY oe Houjam in the Milſcar. 

| { 16. Clunch, a white Stone Clay in Cambriageſnire. 

f With road Sand, or Pebble. 

5 | © The yellow Loame of Skipwith Moor in York- 


__—— 
_— 


ſhire. 

18. A red Sandy Clay i in the right-hand Bank of 
the Road beyond Collingham near the Lime- 
| Kilns going to — 

19. A red Sandy Clay in the red Sand Rock 

near Kippon. | 

(With flat or thin Sand, glittering with Mica. 

20. Crouch white Clay in Darbyſpire, of which 
the Glaſs Pots are made at eee 

21, Grey or blueiſh Tobacco-Pipe Clay at Hallifax. 

22, A Red Clay in the red Sand Rock -d Rotherham. 


K 


Mixt 


| XL. Theſe wonderful Sands have not yet exceeded one Century, ſince 5 


they firſt broke Priſon, Their Original is in a Warren in Laken Heath (a 


Town belonging to the Dean and Chapter of Ely, diſtant not above 5 Miles, in Suffolk ; 


and lying South Weſt and by Welt of this Place ) where ſome great Sand Wi 


Hills, (whereof there 1s ſtill a Remainder) having the Superficies, or Swerd 377: 742, 


of the Ground, as we call it, broken by the impetuous South Weſt Winds, 
blew upon ſome of the adjacent Grounds ; which being much of the ſame 
Nature, and having nothing but a thin Cruſt of Barren Earth to ſecure its 
good behaviour, was ſoon rotted and diſſolved by the other Sand, and there- 
15 _ fitted to increaſe the Maſs, and to bear it company in this ſtrange 

rogreſs 
ry the firſt Eruption, I ſuppoſe the ——- Magazine of Sand could not 
cover above 8 or 10 Acres of Ground, which increaſed into 1000 Acres, be- 
fore the Sand had travePd 4 Miles from its abode. All the oppoſition it. 
| | met 
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met with in its Journey hither, was from one Farm-Houſe, which ſtood 
within a Mile and a half from its firſt Source. This the Owner at firſt en- 
deavoured to have ſecured by force, and building of Bulwarks againſt the 
Aſſaults thereof; but this wing'd Enemy was not to be ſo oppoſed : Which, 
after ſome Diſpute, the Owner perceiving, did not only ſlight the former 
Works, but all his Fences, and what elſe might obſtruct the Paſſage of 
this unwelcome Gueſt, and in 4 Years affected that by a Compliance and 
Submiſſion, which could never have been done upon other Terms; in 
which he was ſo ſucceſsful, as that there is ſcarce any Foot-Steps left of this 


miſchievous Enemy. | 
Tis between 30 and 40 Years, ſince it firſt reach'd the Bounds of this 
Town; where it continued for 10 or 12 Years in the Out-skirts, without 
* 


doing any conſiderable Miſchief to the fame. The Reaſon of which I gueſs 
to be, that its Current was then down hill, which ſhelter'd it from thoſe 
Winds that gave it Motion; but that Valley being once paſt, it went above 
a Mile up hill in 2 Months time, and over-ran 200 Acres of very good Corn 
that ſame Year. *Tis now got into the Body of this little Town, where it 
hath buried and deſtroy'd divers Tenements and other Houſes, and has 1n- 
forced us to preſerve the Remainder at a greater Charge than they are 
worth. Which doubtleſs had alſo periſhed, had not my Affection to this 
poor Dwelling obliged me to preſerve it at a greater Expence than it was 
built. I have at laſt given it ſome Check; for by ſtopping of it 4 or 5 
Years (what I could) with Furze Hedges ſet upon one another, as faſt as 
the Sand levelled them (by which I have raiſed Sand-Banks near 20 Yards 
high) I brought it into the Circuit of about 8 or 10 Acres, and then in one 
Year, by laying ſome hundred Loads of Muck and good Earth upon it, I 
have again reduced it to Terra firma: I have cleared all my Walls, and by 
the Aſſiſtance and Kindneſs of my Neighbours (who helped me away with 
above 1500 Loads in one Month) cut a Paſſage to my Houle through the 
main Body thereof. . 1:2 A poet 
# At the other end of the Town divers 1Þ-llings are buried or overthrown, 
| and our Paſtures and Meadows (which were very conſiderable to ſo ſmall a 
Town, both for Quantity and Quality) over-run and deſtroyed: and the 
Branch of the River Ouſe upon which we border, (being better known by 
the Name of Thetford or Brandon River, between which two Towns we lie) 
| for 3 Miles together is ſo filPd with Sand, that now a Veſſel with two 
| Load Weight paſſeth with as much difficulty as before with 10. But had 
. 5 not the Stream interpoſed, to ſtop its Paſſage into Norfolk, doubtleſs a good 
Part of that Country had e' er now been left a deſolate Trophy of this con- X 
quering Enemy. For according to the Proportion of its Increaſe in theſe; . 
8 Miles, which was from 10 Acres to 1500, or 2000; in 10 Miles more of 
* the ſame Soil, it would have been ſwelled to a great Vaſtneſs. | 4 
It is obſervable, that the Situation of the Country in which this trouble- 
ſome Gueſt firſt took its Riſe, lies E. N. E. of a Part of the great Level of 
| the Ferns, and is thereby fully expoſed to the Rage of thoſe impetuous Blaſts 
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we yearly receive out of the oppoſite Quarter: Which I ſuppoſe acquire 
more than an ordinary Vigour by the Winds paſſing through ſo long a 
Tract, without any Check. Another thing which contributes to it, is, 
the extreme Sandineſ of the Soil, the Levity of which, I believe gave oc- 
caſion to that Land ſtory of the Actions that uſe to be brought in Norfolk 
for Ground blown out of the Owners poſſeſſion. 


XII. Beſides the Bolus Armenus, and the Terra Silefiaca, there is an Earth - Hunge- 


found in Hungary about the River Tockay, thence called Bolus J. ockavienſis, Shs 
having as good Effects in Phyſick as either of the former. e 


XIII. Soap Earth is found only in two places near Duraclea, a large open Te Soap- 
Village about 6 Leagues to the Eaſtward of Smyrna; and in a very flat Sprit ; By 
Plain, about a League Weſtward of the River Hermus, and ſeveral Leagues 11 
from the Sea. Tis a fine Soap, and at the firſt gathering whitiſh Earth, 2. P. 2a8- 
which boileth or ſhoots up out of the Earth. Tis gathered always before 
Sun: riſe, and in Mornings when there falls no Dew, fo that a Stock muſt 
be laid up for the whole Year in the Summer Months. It comes up in 
ſome Places an Inch or two above the Surface of the Ground. But the Sun 
riſing upon 1t, makes it to fall down again. Every Morning there is a 
new Crop, tho? all be taken away which the preceding Day afforded. The 
Earth producing it lies low in Lech Places, and is in the Winter waſhy ; 
tis cover*d, tho* but thinly, with Graſs. | 

| Three hundred Drams of this Earth put into a Retort in Balneo Arenæ 
for 12 Hours cum Igne Violento, gave between 5 and 6 Ounces of an in/ipid 

 Phlepma, the Smell only ſuch as proceeds in ſuch Operations from the 
Fire. COT 

Finding therefore no Volatile Salt, as what muſt have come over by the 
foregoing Experiment; 200 Drams calcined at a Bagnio Fire, in a German 

Crucible, were diſſolved in Water. The Compoſition of Earth and Water, 
boil'd into a Lixivium, made 500 Drams. | 

It was boiled for three Hours, {till ſcumming off the Froth, then Filtrated, 
after Evaporated over a gentle Fire; it was kept to Chiyſtallixe, and appeared 

of a fix'd Salt. — | 

At the Soap Houſes they mix 4 of Earth with + of Lime, and diſſolve the 
Compoſition in boiling Water ; where ſtirring it often with a Stick, there 
floats a-top a thick browniſh Subſtance, which Scumming off they preſerve 

in Baſons apart, and this Scum is much richer than the Liquor underneath ; 
9 yet both are uſed in making the Soap. Into a large Copper Caldron they 
put 50 Kintals of Oil, applying a very hot Fire, which burns continually 
untill the Soap is made. When the Oil has boiled, they begin to throw in 
of the Scum, and ſometimes of the Liquor from which the Scum was taken. 
They often repeat this throwing in of the Scum and Liquor for 13 or 14 
Days, in which time the Soap is uſually perfected. The browniſh Scum, 
and what is uſeful of the Liquor, incorporating with the Oil, what is uſe- 
leſs ſinks to the bottom of the Caldron, where it is let out to make room 
Vol. II. T7 „ for 


7 3 a 
on Er NSN 
3322 LL RE 


OY. 7 
” ö 

3 4:5. "= 3 bo Con WO OR. 

NR * * GW 
FIR Re ek " N r 


for throwing i in more, The Water thus let out, is again thrown upon a new 


The Uſe of 
 Twrkifh _— 
' m4; By Mr 
Smith, n n. 


243+ P. 295+ 


Coal Mines 
in Somer- 
ſetſhire; 
Mr. ] Beau- 
mont. Ph. 
Col. n. i. p· G. 


( 458 ) 


Compoſition of Earth and Lime; but when the Liquor becomes wholly inſi- 
pid, *tis then Judged to be exhauſted. After 1 3 or 14 Days, when the Soap 
is finiſhed, 'tis laded out of the Boiler, and laid upon a Lime Floor to dry. 
They proportion two Load of Earth of five Kintals each, to 50 Kintals 
of Oil; the Produce is between 70 and 80 Kintals of Soap. 
The Earth is bought at a Dollar a Load, and the Soap, when this Account 


was made, at 6 a Kintal. There is employed i in making Soap yearly at 


Smyrna 1000 Kintals of Oil. 


Bringing Soap-Earth employs a 1000, or 1500 Camels daily, for eight 


Months; the four Summer Months being too hot for Camels to travel. 
An ordinary Soap-Houſe produces 1000 Dollars a Year clear Profit, com- 
munibus Annis. 


XLIII. This black Earth, which is call'd Ryſma, and ſeems as if it were 
burnt, muſt be beaten in an Iron or Marble Mortar to a find Powder, and 
ſifted diligently 3 when you uſe it, take one part of the ſaid Powder, and 
two parts of unſlacked Lime ; put theſe mix*d together into a Linen Rag, 
which infuſe in warm Water the ſpace of a quarter of an Hour, or till it be- 
comes of a black Colour, then apply it to the Place from whence you would 


take the Hair; as ſoon as the Hair begins to be looſe, the Part muſt be 


waſhed with warm Water and 3 


XLIV. Within 5 Miles Norchward of $towy-Eafton, * are 6 diſtinet : 


. Works. The chiefeſt Obſervables I met within them, are, 
The branched Clift, which uſually lies over the Coal, and is all wrought 
wich the Repreſentations of ſundry ſorts of Herbs. 


2. A Clitt all interwoven with Arboreſcent Marchaſites, which commonly 


| lies over the former, and is call'd by our Colliers the Thorny Clift. 


We here obſerve, that ſome Coal Veins are much more tinged with 
Sulphur than others; a Vein being wrought in one of theſe Works ſome 
Years fince, which received ſuch a Reſplendency from its Sulphury Tincture, 
that in all its Joints it ſeemed as though it was covered with leaf Gold, 
and hence by the Colliers it was called the Peacock Vein. 


4. I may here take notice, that about four Years ſince, on one of theſe 


Works was found about 2 or 300 Weight of very good Lead Ore growing 
to a Vein of Coal, the Ore being tinged ſomewhat Yellow by the Sulphur : 
We look upon this as a Rarity with us, none ever having been found in a 


Coal-Pir before; the ſulphurous Spirit being there generally too ſtrong for 


the Generation of that Metal. 


MA Snbterra- 
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XLV. 1. The Fungus Subterraneous J ſent you a large Quantity of, was 


gotten in rocky Lime-ſtone Ground, on a Common about two Miles 
diſtant from Caſileton, in the Peak of Darbyſhire, 15 or 16 Yards deep, in 
the earn (as they call a Mine formerly wrought and ſtopt up) cover'd 

with 
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he found in great 
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with Earth, and that had either fallen or was thrown in. There is no 
Coal-Bed, that is known of, within 5 or 6 Miles of the Place. 

2. The Pieces of this Fungus which I received, are much like Peats, or 


| Turff, cut up in the high Moors, both in the ſooty Colour and inward Sub- 


ſtance ; this only is more clammy and tough, and dries not. And ſome 
of this Fungus Subſtance is very ſoft and like Gelly. In and about the 
more ſolid Pieces, (of which I have ſome half a Foot ſquare) are many 
big Lumps of a Bituminous Subſtance. This Bitumen is very inflammable like 
Roſin; it is very light, it breaks firm, and ſhines like good Alves ; and for 
Colour it is not much unlike it, ſave that it is more dark-colour'd and 
purpliſh ; yet there is much of it of a dark-green Colour. We diſtill'd a Par- 
cel of it, which yielded us an Acidnlous Limpid Water; then a white Li- 


By Dy. Lic. 
ter. ib. P- 


6183, 


quor, which was, I gueſs, from ſome of the aily Parts precipitate ; and 


in the laſt Place, a copious yellow Oil, not unlike that of Succinum, or 
Pitch. 
the like Proceſs upon Amber. I have not read of any ſuch Fungus Earth, 
an Old Mine, doth much favour an Opinion of its being a vegetable Sub- 
ſtance, either the very Subſtance of the Props of Wood they make ule of in 


lining and ſupporting the Grooves, thus altered, or certain Fungus's growing 


out of them. That Birch, of which there is great Plenty, and hath been vatt 


Woods, all theſe mountainous Parts of England over, will yield a Bitumen, 
as limpid as the Sap is which runs from it by tapping, if we now had the 


Skill to extract it. Pliny is very expreſs, I. 16. c. 18. Bitumen ex Betula Galli 
excoquunt. And moreover it is certain, that much of that Wood, if not all, 
which is dug up in the high Moors of Craven, and which the People there 
call and uſe for Candle Wood, is no other than Birch, as it appears from the 
Grain and Bark; and yet this Wood kindleth, flames, and exudates a 
Roſin, which makes many pronounce it very Fir-Wood. Whatever this 
Bitumen is, which this Fungus Subterraneus yields, it much differs from the 
Aſphaltum of the Shops. 


XLVI. Mr Fefop ſends me word, that Capt. Wain has given him a 
white Liquor reſembling Cream both in Colour and Conſiſtence, which 
Quantities in the bottom of a Coal-Pit 49 Yards deep. 
And Mr. Geo. Planton writes from Sheriff-Hales in Shropſhire, that in the 
Iron Mines, eſpecially that which the Country People there call the Vhite- 
Mine, which yields the beſt Iron-ſtone, the Miners do commonly, upon 


In the Neck of the Retort we could diſcern no volatile Salt, as in 


in which Bitumen naturally grows and adheres : And the finding of it in 


A Mineral 
Juice ; By 
Dr. Liſter. 
1b. p · 6190» 


the breaking of a Stone, meet with a great quantity of whitiſh Milky Li- 


quor, incloſed in the Center of it ; they, ſometimes find a Hogſhead con- 
tained in one Cavity. *Tis in Taſte Metiſh 3 only it hath a vitriolick 
and iron- like Twang with it. 


XLVII. In Broſely, Bently, Pitchford, and other Places adjacent in Shrop- 
ſhire, there lies over moſt of the Coal-Pits or Mines a Stratum or Layer of a 
. Nnn 2 


A Blackifh 
Stone in 
Shreplhire, 
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. Martin 
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J L 
Blackiſh Rock, or Stone, of ſome thickneſs, which is porous, and contains 
in it great quantities of Bituminous Matter. | 

This Stone being brought to the Work-Houſe, is ground ſmall by Horſe- 
Mills, ſuch as are uſed for grinding Flints to make Glaſs of ; the Powder 
is thrown into great Coppers of Water, where by boiling, the Bitumnicus 

Matter is ſeparated from the Stony or Gritty, this laſt ſinking to the bottom, 
the other ſwimming at the top of the Water. | 

This Bituminous Subſtance being gathered together and evaporated, comes 
to the conſiſtence of Pitch, and with the help of an Oil diſtill'd from the 


fame Stone, and mixed with the Pitch, comes to be thinner, or like Tar; 
the Uſes of both which Materials, either for Shipping or otherwiſe, theſe 


Subſtances are ſaid to ſupply, nay even go beyond. And this has been tried 
on ſeveral Boats this 3 or 4 Years paſt, and does not crack as the ordinary 


Pitch or Tar, but always keeps black and ſoft, and therefore is propoſed to ; 


hinder the Worm from getting into the Ships pitched with it. 
There is likewiſe diſtill'd from this Stone, an Oil which may be uſed for 


Oil of Petre, or Turpentine, and has been tried by divers Perſons in 
Aches or Pains. SED) | | 


A Minnal MXLEVIIL In the Valley called Liberthal, near Geesbach, (an antient Mine- 


Balſam in 


Alfaria ; By Work in Al/atia) there runs out of a Cavern a foul, flattiſh, oily Liquor, 


8 which affords an excellent Balſam, by taking a Quantity of it, and putting 


It in a earthen Pot well luted, that no Steam may exhale; and then 
with a gentle Fire at firſt, but a ſtronger afterwards, boiling it for 3 Hours 
together, in which ſpace it will boil in a 4th Part, and an earthen Mat- 
ter, like Pitch, will ſettle it ſelf at the Bottom; but on the Top thereof, 
when cold, there will ſwim a fatty Subſtance, like Line Oil, limpid and 
ſomewhat yellowiſh, which is to be decanted from the thick Sediment, and 
then gently diſtilled in an Alembick in Arena; by which means there will 
come over two differing Liquors, one Phlegmatick, the other Oily, which lat- 
ter ſwimming on the Phlegm, is to be ſever'd from it. The Phlegm is uſed 
as an excellent Reſiſter and Curer of all the Putrefactions of the Lungs 
and Liver, and it heals all foul Wounds and Ulcers. The Oily Part, be- 
ing diluted with double its quantity of diſtilled Vinegar, and brought 3 
times. over the Helm, yields a rare Balſam againſt all inward and outward 
Corruptions, ſtinking Ulcers, hereditary Scurfs and Scabs. *Tis alſo much 
uſed againſt Apoplexies, Palſies, Conſumptions, Giddineſſes, and Head- 
aches. Inwardly they take it with Succory Water againſt all Corruptions of 


the Lungs. It is a kind of Petroleum, and contains no other Mineral Juice 


but. that of Sulphur, which ſee 
Ground; the Diſtillation of an 
to perform. 
A Mineral. 
Balſam in 


Ihly ; C. XLIX. In the Territory of Bergamo Sig. M. Ant. Caſtagna, upon the Con- 


to be thus diſtilled by Nature under 
out of Sulphur by Art, not being ſo eaſy 


on Mk fines of his Juriſcliction, lighted accidentally upon a not ordinary ſweet balſamick 
a.79:p-395% Scent, which directed him to a Rocky Hill, where he found the Stones harbour'd 


that 
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that Fragrancy, which was ſo ſtrong, and by Trials found ſo friendly to 
the ierus, that being applied, they did in a very ſhort time cure it of any 
Evil *tis ſubject to. Encouraged hereby, he made his Workmen dig into 
the very Bowels of the Hill, where he diſcovered Holes in ſome Stones, as if 
excavated by Art, of a greeniſh Colour, in which he found, as diſtilled 
by Nature, and kept in Veſſels, that Liquor and Balſam, which proved the 
. Source of that Scent, which was limpid, and of a white Colour, like the 
White of an Egg, but ſomewhat Oleaginous, floating upon all ſorts of 


Liquors like Oil. Beſides, he met in the fame Cavities ſome ſmall Grains 
c—Concreted of the ſame Liquor, reſembling that which they call bite Amber, 

; which being chymically diſtill'd, had the ſame Odour with the Balſam. 

9 L. I find that Oſteocolla grows in a ſandy, yet not gravelly Soil, and not of, 
F. at all (that I know) in any rich or clayey Ground, It ſhoots down 2 Mens 1 
T depth under Ground; the Branches moſt commonly growing ſtrait up, Chriſter, L 
yet ſometimes alſo they ſpread ſideways. The Branches are ſome of them Beckman. 


thicker, ſome ſlenderer, and the further they are diſtant from the common 
Stem, the thinner they are ; the Stalk being thickeſt of all, uſually equalling 
the Thickneſs of an ordinary Arm or Leg, and the Branches the Thickneſs 
F: of one's little Finger. 70 . 8 
EZ Upon the Sand, which 1s here every where yellowiſh, there appears a 
whitiſh fatty Sand, which if it be dug into, hath under it a dark, fatty, 
and (how hot and dry ſoever the other Sand be) a ſomewhat moiſt and putrid 
Matter, like rotten Wood; which Matter ſpreads it ſelf here and there 
in the Earth, juſt as the Oſteocolla itſelf doth, and is called by thoſe whom I 
have employed to look for it, the Flower of this Subſtance. The Oſteocolla 
ö being thus found, is altogether ſoft, yet rather friable then ductile: Where- 
wy tore if one hath the Curioſity of getting out of the Ground a whole Piece 
Ss. of it with its Branches, he muſt very carefully remove the Sand every way 
| from it, and then let. it lie ſo a while; its Quality being, that remaining 
_ expoſed to the Sun for half an Hour, or ſomewhat longer, it grows to that 
hardneſs as tis found in the Shops. 
It ſeems to be a kind of Marle, or to have great Affinity with it, of which 


we here have alſo great Store, yet not near thoſe Places, where I have found 
Oſteocolla. It requireth alſo time to come to Maturity, which* appears from 


4: Y = — 
P : ___ <2 = -E 2 
X = * — — N 2 * — amd ED — — — 
a 8 — 3 5 2 2 . — — * — . — — my < bs 
8 PR 2 2 < pod _ - > 2 — R 4 N — — - 
. = — % — — 5 - — — ge 4" * 
— 2 — * by ed — a Fo — wo! - — 
A > * m6 A2. nd — — — - — — 
: Bs BEL a} #5 . — 


. 


—— 


0 893 
oy Pe. ů — 


_ 
* — 2 
as —— + a — 
: 


— 
1 8 * — 4 
=> 


. 
* "1 
: 
1 
% 
17 
1 
1 
. 
4 
— 
4 
1. 
1 
i 


. hence, that in the very ſame Place where I digg*d ſome of it laſt Year, I rhis 
E Year found other, yet with this Difference, that thoſe grew hard, after the 
5 manner before deſcribed, but theſe remain ſtill ſoft and friable, tho' now in 
I the 5th Month. Ds 21 10 | | 

„ The Cauſe of its being divided into ſo many Branches, I conjecture to be 


from the Roots, which ſpread themſelves here and there in the Earth, fo 
that the Matter gathers and ſettles it {elf about them, and afterwards accor- 


E ding to the Diviſion of the Roots, acquires a plantal Form and Appear- 

. ance. Whence it ſeems alſo to proceed, that thro? the midſt of the Oſteocotia - 

1 there always paſſeth a dark Line, which is thought to be a Piece of the Rove. 

I And it often happens, that the Stroke loſeth it ſelf by little and little, and 
9 | the 
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the e Oftercolla in the middle grows clear; which comes to paſs when the 
Root by the Corruption begun in the Oſteocolla is reduced to Powder. Yet 
have I found a Place hereabout, where the Oſteocolla was not hollow at all; 
but there I obſerved, that inſtead of ſettling about a big Root, it had gathered 


it ſelf about many ſmall Fibres 3 whence alſo this ſort had acquired Pores 
through its whole length, but no Cavity like the other, 


LI. The M ineral Subſtance calPd Black Lead, found ay at Kefeoych in 
Cumberland, and there call'd Yadt or Kellow , by Dr. Merret, Nigrica Fabri- 


lis, from its uſe in ſcoring, as the Rubrica Fabrilis, or the Red Ochre is; ; is - 


certainly ſo far from having any thing of Metal in it, that it has nothin 

of Fuſion, much leſs Ductility; nor can it be reckoned among the Stones, for 
want of hardneſs ; it remains therefore that it muſt have place amongſt the 
Earths, tho? it diſſolve not in Water, as moſt Earths will, except ſtiff Clays, 
and Ochres ; among the latter whereof I gueſs it may be reckoned, it ſeem- 
ing to be a ſort of cloſe*-Earth, of very fine and looſe parts, ſo burnt that it 
is become black and ſhining, diſcolouring the hands, as all the Ochres do: 

whence the molt proper Name that can be given it, perhaps, may be Ochrea 


Nigra, or Black Ochre, being a ſtony fort, as there are ſtony forts of the 


"ow and Yellow Ochres, as well'as Clay. 


LIL. It having been diſcourſed to the Philoſophical ieh at Oxferd; by 


Mr. Henwrick Phyſician at Worceſter, that the Iriſo Slate pulveriz'd, and 


infuſed in Water for a Night or leſs, would impart its Vitriolick Quality fo far 
forth to it, that it would ſtrike of a faint reddiſh Colour with Powder of 
Galls (as the vitriolick Waters of Tunbridge, Aſtrop, and divers others do) it led 


me to believe that theſe Waters, ſome of them, might as well iſſue from Slate 


as an Iron Ore, unleſs it ſhould appear, that this ſort of Slate were an Iron Ore 
too, which put me upon calcining it for 3 or 4 Hours, after the Manner 
of Dr. Liſter, to experiment whether it would then (like other Iron Ore) 


apply to the Magnet; wherein altho* I was altogether unſucceſsful, the Mag- 


net not taking the leaſt Notice of it, yet it afforded me another Diſcover 
altogether as ſatisfactory, viz. that upon Torrefaction, it was all become a 
Yellow Ochre, and would ſcore like it; which further perſuades me, that the 
Yellow, or rather Orange-colour'd- Sediment we find at the Bottom of theſe Foun- 
tains, comes rather from this ſort of Slate, than an Iron Ore : For I much 
queſtion, whether ſome of the Yellow Ochres (tho? it's plain the red ones do) 
come from, or are Iron Ores, becauſe the Shotover Yellow Ochre will not own 
the Mag net after 36 Hours Calcination, or better. 


LIII. In a ſmall Treatiſe of the Calculus Humanus, 1 found reaſon to com- 
plain of the Impoſition of our Senſes upon our Conceptions, in calling that a 
Stone by its external Appearance, when it has no rea] Properties of a Stone. 
I have alſo, in this, Reaſon to except againſt Chalk, commonly taken for a 
Stone, for being brought to the Hydroſtatical Examen, (if that may be allow- 
ed as a Standard) it wants much of the true Conſiſtence of a Stone; for it 


Wants 
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wants much of that weight, which real Stones are proved to have in Water, 

and it may perhaps be better reckoned amongſt Boles than Stones, I found 

this true not only in Chalk, but various other Bodies taken for granted to 

be Stones at large: Some of which are nearer Earths than Stones, others have 
nothing but Earth, Sulphur, and Metal, and yet muſt be called Stones, fs 
all Marchaſites are; of theſe the former, (namely the Boles) many of them 

fall ſhort of our Standard of Stone, others are more ponderous, and ſo exceed 
our Standard: Whereas true Stones, tho? differing much in hardneſs, whe- 

ther Pebbles, Hints, Petrefy'd Waters, &c. do anſwer the ſame Standard of 
ſpecifick Gravity that a Diamond does; which is, as about 25 to 1. 
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LIV. Upon the River Done near Aberdeen, a little below the Bridge, near Imperfe# 
the River's Mouth, there 1s a Bank, the Face of which is broken down, and {wn og * 
it is full of Stones, which one would think were in fieri; they are all either Pr; Seo. 


round or oval, of different Sizes; the Faces of moſt of them are broken off, 271.6. 
they are ſoft, and will eaſily rub down with your Hand, they are of different 
Grits and Colours, and are made up of different Sands and Clays mingled 
together: The Clay is ſoft both to Hand and Taſte, in ſome of them white, 4 
in others gray, tho' in ſome Places the Clay and Sand are harden'd to the | 
Conſiſtence and Colour of ſuch oval Stones as we uſually ſee in the Fields; 
but where they are at the ſofteſt, the Bed that each Stone lies in, is always 
hard, and of another Grit and Colour. + 
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LV. There is an excellent 24arry within Cannon-ſhot of Maeſtricht, lying ., 
in a Hill, where there are about 25 Fathom of Rock and Earth over-head ; Quarry near 
it hath one Entry towards the River Maeſe, where Carts can paſs with great 8 * #5. n. 
eaſe, and unload the Stones upon the brink of the River; the Quarry within“ P. 2%. 

being parallel to the Horizon, and elevated but very little above the River. 
It affords one of the moſt ſurprizing Proſpects, when well lighted with man 
Torches, that one can imagine. For there are thouſands of fquare Pillars ö 
in large level Walks, and thoſe almoſt every where above 20, and in fome _ 1 
places many more Foot high; and all wrought with much Neatneſs and [ 
Regularity. | | 
This Quarry ſerveth the People that live thereabout, for a kind of im- 
| pregnable Retreat, when Armies march that way. For being acquainted 
EF with all the Ways in it, they carry into it whatſoever they would have ſafe, 
| as well their Horſes and Cattle, as their moveable Furniture, till the Danger 
HF be over; there being ſo vaſt a deal of Room, that 40000 People may ſhelter 
5 themſelves in it. „ . 2 
In this vaſt Grotto tis remarkable, that there is but little Rubbiſh, which 
ſhews both the Goodneſs of the Stone, and the Carefulneſs of the Horkmen. 
And in divers places there are little Pools of Water, perhaps made on purpoſe 
for Beaſts to drink, and to ſerve for other uſes in time of need: For in ne: 
place almoſt are there any Droppings to be ſeen ; nor are the Walks at all 
wet under foot: only it ſeems, that Rain gets in by the Air-Shafts, which 
for ſaving of Labour, and perhaps too, to make theſe Pools, are let ali | 
| rom. 
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from ſuch Places commonly, as are the Pools thereabout ; and fo the Rain; 

that falls on the higher Grounds does eaſily find the way thither. 
I LI. Upon the North-ſide of Mount Calenberg, two German Miles from 
| Auſtiia and Vienna, are Stones mark'd with Trees and Leaves. In the Hermitage of the 4 
«$i Camaldulenſes, ſeated upon a Peak of this Hill, I ſaw fair ones, with which 


Ed. Brown, 


. own they paved the Walks in their Gardens. | 
Not far from Manners Dorf, is the Emperour's Quarry of Stone, out of 
which are made the beſt Buildings in Vienna: In which, whereſoever there 
is a Cleft or Separation of one Stone from another, the Water falling be- 
twixt them, leaves a Petrefication; thereby, as *twere, healing the Wound, 
by making a ſtony Callus, not exactly like the Parts which it joins toge- 
ther. 8 Ton 
An Emgliſh Mile from Freiſtat in Hungary, Northward, is a Quarry of Stone, 
out of which many great Stones are digged, tranſparent and reſembling 
Sugarcandy. | | 1 yy 
At Banca, two Hungarian Miles from Freiſtat, Northward, is a Quarry 
of White Stone, nigh the Hot Baths of that Place, over which is a Lay of 
Chalk, of about a Yard thick, very beautiful to the Eye, as being of all 
Colours except Green, ſo finely mixt, ſtreaked and ſhaded, that it ſurpaſſeth 
Marble Papen; and the Water dropping upon it, doth, as *twere, varniſh it. 
At Schemniix in Hungary, famous for Silver-Mines, is an high Per- 
pendicular Rock, part of which, from the Top to the Bottom, 1s naturally 
tictured with a ſhining fair blue and green: And I have heard from a Spaniard, 
who lived long in the Meęſt-Indies, that there is alſo a Rock like this nigh to 
the Silver-Mines in Peru, 75 e 
The Mountain of Cliſſura, being a part of Mount Hæmus, as alſo Mount 1 
Pyrlipe, do ſhine like Silver, and Day and Night, either by the Light of the Þ 
Sun or Moon, afford a glittering pleaſant Shew, cauſed by the great Quan- | 
tity of Muſcovy Glaſs, wherewith theſe Hills abound. There are alſe Talcum 
Rocks nigh Spital in upper Carinthia : And a Hill nigh Sarvizza, which con- 


fiſts of an Earth of a fine red Colour, out of which the red earthen Veſſels of 
that Country are made. | 


White Mare LVII. A Quarry of White Marble, 1s lately diſcovered in the County of . 
td. by Dr. Antrim, and *tis of an extremely fine Grain, ſoft at firſt, but grows very 5 
Gele- hard afterwards, like Portland. Sione. | 
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| homes — LVIII. I ſend you herewith ſome Stones of an Amber Colour, taken out ot 
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LIX. 1. The higheſt Icy Mountains of Helvetia, about Valgſia and Auguſta, n. ty _ 
in the Canton of Bern, about Taminium and Tavelſeb, of the Rhetians, are al- Gioia? 
ways ſeen covered with Snow. The Snow melted by the Heat of the Sum- Hun. 


mer, other Snow being fallen within a little while after, 1s hardned into Ice, P. vi. 
which by little and little, in a long Tract of Time depurating it ſelf, turns "> peak 
into a Stone, not yielding in Hardneſs and Clearneſs to Chryſtal. Such Stones 31 f. 
cloſely joined and compacted together, compoſe a whole Mountain, and that 
a very firm one; tho* in Summer-time the Country People have obſerved 
it to burſt aſunder with great Cracking, Thunder-like. Such Cracks and 
Openings being by the Wind covered with Sow, are the Death of thoſe 
that paſs over them. 1 ; 
At the foot of theſe Mountains,are with great Labour digged out Chryſtals, 
which are found among other Foſſiles, of two Sorts. and Colours; ſome of 
them are darkiſh and troubled, which by ſome are called the Chry/tal Ore, to 
be plenteouſly found in the Aſcent of Mount Go7thard ; others tranſparent, 
very pure, and as clear as Venice Glaſs, ſexangular both great and ſmall ; 
as in the Mountains about Valeſia, and the Town calPd U7/elen, at the foot 
of the Hill Sthelenin, they are digged out, and ſold at a good Rate; one 
particularly ſold for 80 J. Sterl. 7 Op 8 
2. This Icy Mountain called the Glelſcher, is very high, and extends itſelf 
every Vear more and more over the neighbouring Meadows, by Increments 
that make a great Noiſe and Cracking. There are great Holes and Caverns 
which are made when the Ice burſts ; which happens at all Times, but eſpe- 
cially in the Dog-days. Very little of the Surface melts in the Summer, and 
all freezeth again in the Night. When the Sun ſhineth, there is ſeen ſuch a 
variety of Colours, as in a Priſm. = 
At the foot of the Mountain, a Rivulet iſſues forth from under the ce, 
which is pretty deep and extremely cold, _ 
There is ſuch another Mountain near Geneva, and upon the Alps. A cer- 
tain Capuchin told me, he had been upon the higheſt of theſe Mountains, 
with a Trader in Chryſtal, who having driven his Hammer into one of theſe 
Rocks, and found it hollow and reſonant, made a Hole in it, and thence 
drew forth a Subſtance like Talk ; which to him wasa ſign there was Chry- 


ſtal. After which he made a great Hole with Gunpowder, and found Rock 
Chryſtal in it. | 


LX. Being in the Val Sabbia, at a Place called Le Mezzane, where I knew 1. Fm. 
that Chryſtals are generated, I obſerv'd in a ſpacious Round of a Meadow ſeated Chiyflals, 
on a Hillock, ſome narrow Places bare of all Herbs, in which alone, and no 2 Fanz 
where elſe thereabout, Chryſtals are produced, being all ſexangular, both 1.83. 5.406. 
Points of them terminating in a Pyramidal Figure, ſexangular, likewiſe. 

I was told, that they were produced from the Dews, becauſe (forſooth) being 
gathered over Night, the next Morning there would be found others at ſuch 
a time only, when it was a ſerene and dewy Sky. But when I had examin'd 
that in the Neighbourhood of that Hill, there was no Mark at all of any 
Mines, I did conclude that it might be a plenty of Nitrous Streams, which 

You II. Ooo might 
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(466) . 

might withal hinder Vegetation in thoſe Places, and coagulate the Dew 
falling thereon ; for Nizre is not only the natural Coagulum of Water, as 
is manifeſt in artificial Glaciations, but alſo it ever retains the aboveſaid 
ſexangular Figure, altogether like that of theſe Chryſtals. Which may alſo 
be the very Cauſe of the ſexangular Figure in Snow ; this being nothing elſe 
but Water concreted by its natural Coagulum, which is a nitrous Exhala- 
tion. And to make it yet more manifeſt, that theſe are indeed Expirations 
of Nitre, I digg'd up ſome of the Earth, and drew a Salt from it, which had 
both the Taſte and Figure of Nitre ; tho? ſome Grains of it were of a ſquare, 
others of a pyramidal Figure. And ſince theſe Chryſtals are only found in 
thoſe narrow Places, we may very probably infer, that from thence are rai- 
ſed the Exhalations, which do concrete the Dew; after ſuch a manner as 
the Vapour or Exhalation of Lead coagulates Quichſilver. Er 


LXI. I have not obſerved any Rock, or ſort of Stone, whether metalline 
or more vulgar, which has not its different ſort of Sparr both for Colour 
and Figure, which is very common in our blue Lime-ftone Rocks in Zork- 
ire, out of which plenty of Lead-Ore is got. They are moſtly of a black 
Water, like the black Flint in Chalk-Hils, but there are of them, which 
have a purpliſh or Amelbyſtine Colour, and ſome there are as clear as Chry- 
ſtal. They adhere to the Seams of the Rock, be it betwixt Bed and Bed, 
or wherever there are croſs and oblique Veins thro' the very Subſtance of 
the Bed. The ſmaller the Veins, the leſs the Vis. You will find of them 
as ſmall as Wheat Corns, and others an hundred times bigger. They ſhoot 
from both ſides the Steam, and mutually receive one the other. 

They are figured thus, viz. a Column of 6 Plains, very unequal as to the 
Breadth: the end adhering to the Rock is always rugged, as a thing broken 

off, the other end of the Column conſiſts of three quinquangular Plains, very 
little raiſed in the middle: Theſe Plains too are very unequal. Let them 
hug one another, and be any ways ſtreightned and compreſſed in their 
ſhooting ; yet the Number of Plains mentioned, both of the Column and 
Top, is moſt certain. The Places where infinite of them may be had, are 
Rainsborough Scar upon the Ribble, alſo in a Stone Quarry, near E/hton 
Tarne in Craven. NS 


Treſperers LXII. Theſe tranſparent Stones are of a conſtant Shape, and in ſome ancient 


Dr. Liſter. n. 


Leaſes of Royal Mines, they are called rough or mineral Pearl, being reſplen- 


200. Pp. 77%. dent and bright, and figured like a Drop of Water. Some of them are exact- 


ly ſpherical, others like a half Globe, others like a half Oval, with an Edge 
raiſed on the top. It was not without reaſon that they were eſteem'd by the 
Ancients : For their natural Poliſh is not to be counterfeited, but very eaſy to 
be diſtinguiſh*d with a Microſcope, from the artificial Poliſh of Glaſs and Chry- 
ftals. Now Gold, Silver, Diamonds, Pearl, are for no other reaſon eſtimable, 
but becauſe they have certain indelible Characters, which all the-Subtilty and 
Wit of Man hath not yet been able to counterfeit, notwithſtanding many 
Pretences thereunto: As Gold, for example, that it will endure the drown- 


ing 
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= „ 
ing in Antimony; Silver, that it abides the Teſt of Lead; Diamonds, for 
that of themſelves, even without a Foil, they caſt a Luſtre; Pearl is valued 
becauſe of its Figures, and peculiar Brightneſs not to be imitated. 

Theſe Stones are of the Pebble Kind, that is, not to be calcined by ſimple 
Fire, whereag moſt other figured Stones are calcinable with a very eaſy Fire. 
They are very hard and ſolid, and do not conſiſt within of Laminæ, or 


Flakes, but break every way with great Difficulty, and naturally through- 


out ſmooth. 


Their Figure comes neareſt to that of the Ombriæ, and many of them are 
very Ombriæ in Shape. Other tranſparent Ombriz J have ſeen, which yet are 
either very Flints, or of a flaky and ſoft Contexture, of the Nature of Sele- 
nites; and ſuch are to be found about Filo-Briggs, a noted Set of Rocks near 
Scarborough. ; | | | | 

As theſe Stones are of a very different Nature and Texture from all other 
Ombriæ I ever yet ſaw, and having no Veſtigia of any Spine in any part 
of them, I may reaſonably enough conclude them to be Stones of their own 
Kind. . 3 

I am not averſe to think, after ſo manifeſt and conſiderable Diſcoveries 
as Auguſtino Scilla hath made in Sicily, that moſt of the Ombrie have been 
Echini, and yet ſome of the Prickled, which Na turaliſts have hitherto call'd 
Lapides Judaici, may have belong'd to ſome of thoſe Ombriz. But there are 
only 2 or 3 Echini yet diſcover'd, either in ours, or the Mediterranean Sea 
whereas of the Ombriæ of Europe, beſides theſe preſent Auomalous Stones, 
there are at leaſt 20 Species figur'd and deſcrib'd by Aldrovandus, Auguſtino 
Scilla, Dr. Plot, &c. and in vaſt Quantities in moſt Counties of England : 
and I doubt not many more Species will yet be found out. All which are to 
be accounted for, as to the natural Places, in what Seas they are to be 
found at this day. And if not in the European, as I think they will not, 
how and whence they came hither into this Iſland in ſuch plenty. 


ILXIII. 1. Among the excellent Diamonds brought from the Eaſt-Indies by Piamonds. 
M. Tavernier, there is one weighing 112 Carats, of a very fine Violet Co- 132. P. 26. 
Jour, and two of a Roſe pale Colour; all three of an Adamaniine Hardneſs, | 
and upon that account eſteemed Diamonds. | 

2. The Parts of the World known to contain Diamonds, are the Iſland 3, te tart 
Borneo, and the Continent of India extra & intra Gangem : Pegu is like- 3 
wiſe reported to have ſeveral, but the King contents himſelf with his 136 p. 27 
Mines of Rubies, Sapphires, Topaſſes, Emeralds, Gold, Silver, Braſs, Tin and 

cad. | x | 

The Diamond Mines on the Coaſt of Coromandel (of which I have viſited 
ſeveral) are generally adjacent to rocky Hills, or Mountains, whereof be- 
gins a great Ledge or Range, near Cape Comorin, extending in Breadth about 
50 Engliſb Miles, ſome conjoining, others ſcatter'd; and running thence in 
Length quite through Bengala. In, among, and near theſe Hills, in ſeveral 
Places, are known to be (as it is believed moſt of them have) Mines. 
5 | | OOO 2 The 
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( 468 ) = 
The Kingdoms of Golconda and Viſiapore, contain in them Scope enough of 
Ground, known to have Mines, ſufficient to furniſh all the World plenti- 4 
fully with Diamonds; but their Kings permit digging only in ſome Places pI 
appointed, leſt, as it is 1magined, they ſhould become too common; and 

withal for fear of tempting the threatning Greatneſs of Aurenge Zebe, for- 
bidding alſo thoſe Places that afford the largeſt Stones, or elſe keeping 
Workmen in them for their own private Uſes. 
1. In the Kingdom of Golconda (as near as I can gather from the beſt ac- . 
quainted) are 23 Mines now employed, or that have been ſo lately. ; 
Quolure was the firſt Mine made uſe of in this Kingdom: The Earth is F 
ſomewhat yellowiſh, not unlike the Colour of our Gravel dryed ; but wet- 
ter in ſome places where it abounds with ſmooth Pebbles, much like thoſe 
that come out of ſome of our Gravel Pits in England. They uſe to find great 
Quantities in the Vein, if it may properly be ſo call'd, the Diamonds not lying 
in continued Cluſters, as ſome imagine, but frequently ſo very ſcattering, 
that ſometimes in the Space of 4 of an Acre of Ground, digg*d between two 
or three Fathoms deep, there hath been nothing found; eſpecially in the 
Mines that afford great Stones, lying near the Superficies of the Earth, and 
about three Fathoms deep. The Diamonds found in theſe Mines are generally 
well ſhaped, many of them pointed, and of a good lively white Water ; 
but it alſo produces ſome yellow ones, ſome brown, and of other Colours. 
v Marge They are of ordinary Sizes, from about 6 in a“ Mangelin, (of which they 


lin 5s 4 


Gan, is find but few) to 5 or 6 Mangelins each; ſome of 10, 15, 20, they find but 
Weigh. Jaith rarely. They have frequently a bright and tranſparent Skin, inclining to 
a a greeniſh Colour, tho? the Heart of the Stone be purely white; but the 
Veins of theſe Mines are almoſt worn out. | 
2. The Mines of Codawillikul, Malabar and Buttepallem, conſiſt of a red- 1 
diſh Earth, inclining to an Orange Colour, (with which it ſtains the Clothes 5 
of the Labourers that work in it;) they dig about 4 Fathoms deep. They 
afford Stones generally of an excellent Water, and chryſtalline Skin : ſmaller 
Sizes than thoſe of Quolure, Ramiab, Gurem, and Muttampelle, have a yellow- 
1th Earth like Quolure; their Stones like thoſe of the two former Mines, but 
mixed with many of blue Water. Theſe 5 Mines being under the ſame Go- 
vernment with Melwillee, where the Governour reſides ; he has lately forbid 
their Uſe, and commanded all to repair to his Reſidence. 

Currure (the moſt famous of them all, and moſt ancient) has been under 
Subjection of the King of Golconda ; but about 25 Years ago was taken, with 
the Country of Karnaticum, from the Hundue-Rajaes, by the Nabob Meer 
Jumla. In it have been found Diamonds of a Seize Weight, which is about 
Ounces Troy, or 81+ Pago's Weight. It is only employed by the King for 
his own private Uſe. The Diamonds that are found in it, are very well 
ſpread, large Stones (it yields few or none ſmall) they have generally a bright 
Skin, which inclines to a pale greeniſh Colour, but within they are purely 
white. The Soil is reddiſh, as many of the others. 
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(469) 
About 60 or 70 Years ago, a Portugueze went thither from Goa, and 


having ſpent in Mining all that he had, even to what wearing Clothes he 
could ſpare, while the Miners were at work for the laſt Day's Expence, he 


had prepared a Cup of Poiſon, reſolving if that Night he found nothing, 


to drink his laſt with the Concluſion of his Money; but in the Evening 
the Workmen brought him a very fair ſpread Stone, of 20 Pago's weight, 
in Commemoration whereof he cauſed a great Stone to be erected in the 
Place, with an Inſcription engraven on it, in the Hundues, or Tellinga Tongue, 
to the following effect, which remains to be ſeen till this day: 


Your Wife and Children ſell, ſell what you have, 
Spare not your Clothes, nay, make your ſelf a Slave : 
But Money get, then to Currure make haſte, 
There ſearch the Mines, a Prize youll find at laſt. 


Not far from Currure are the Mines of Lattawaar and Ganjeconta, which 


are in the ſame Soil as Currure, and afford Stones not unlike: But Lattawaar 


hath many repreſenting the great End of a Razor Blade, thin on one fide, 
and thick on the other, very white and of an excellent Water ; but the beſt 
of the Mine is worn out, and Ganjeconta employed only to the King's pri- 
vate Uſe. 8 | | 5 

Jonagerre, Pirai, Dugulle, Purwillee and Anuntapelle, conſiſting alſo of red 
Earth, are now employed, and afford many large Stones, part of them of a 
greeniſh Water: but the moſt abſolute Mines are of Wazzergerre, and Mun- 
nemurg, (the other rather repreſenting Pits than Mines) for there they ſink 
thro' high Rocks, till they go ſo far below their Baſis, that they can go no 
farther for Water, in ſome places 40 or 50 Fathoms deep. The Superficies 
of the Rocks conſiſt of hard, firm, white Stone, into which they cut a 
Pit like a Well, of about 4 or 5, in ſome places 6 Foot deep, before they 
come to the Cruſt of a Mineral Stone, like the Mineral of Iron; then they fill 


the Hole with Wood, and keep as hot a Fire as they can there for 2 or 3 


Days, till they think it ſufficiently heated; then they pour in Water till 
they have quenched it, which alſo flakes and mollifies both Stone and Mine- 
ral : both being cold, they dig again, take out all the crumbled Stuff, and 
dig up what they can beſides, beforc they heat it anew. The Cruſt ſeldom 
is thicker than 3 or 4 Foot, which ceaſing, they come to a Vein of Earth, 
that uſually runs under the Rock 2 or 3 Furlongs, ſometimes much farther. 
This they dig all out and ſearch, and if their firlt Attempt prove ſucceſs- 
ful, they go to work again, digging again after the ſame manner, as deep 
as they can, till they come to Water; for the drawing whereof, wanting the 
Help of Engines known in Europe, they can go no deeper, altho* the Vein 
lie lower : all Lump of the Mineral they break in pieces, and frequently 
find Diamonds incloſed in them. The Earth is red, many large Stones are 
found here, the ſmalleſt about 6 in a Mangelin. They are mixed Waters, but 
the greateſt part good, only of ill-favour'd Shapes; many cragged Pieces of 


Stones, ſome as if they had been Parts of very great ones; others with Pieces 


bro- 


N * 
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broken off them ; yet I never heard of any that found two ſeeming fellows, 
altho* they do thoſe that look as if they had been newly broken. f 

In Langumboot they dig as they do at Wazzergerre and Munnemurg, the 
Rock is not altogether ſo ſolid, but the Earth and Stones it produces much 
alike, | 

MM ootoor lies near Currure, and affords Stones of a like Magnitude, Shape 

and Waters; 'tis employ'd only to the King's uſe : and ſingular, in that its 
Diamonds are found in black Earth. | 

Muddemurs far exceeds all the reſt for Diamonds of a delicate Shape, Water, 
and bright tranſparent Skin; yet it has ſtore of veiny ones, but thoſe like- 
wiſe of ſo curious Shape and Water, that it is difficult to diſcover them from 
the good, eſpecially the ſmall ones. It produces Stones of divers Magnitudes, 
from 10 and 12 in a Mangelin, to 6 or 7 Mangelins each; and beſides, ſome 
great ones. The Earth is red: but it is ſeated in the Woods, and the Water 
ſo bad, that to all (except the People bred there) it preſently occaſions Fe- 
vers, and deſtroys abundance, inſomuch that moſt of the Adventurers have 
torſaken it: notwithſtanding which, it had been more profitable than an 
of the reſt, the Vein frequently lying near the Superficies of the Earth, ſel- 
dom running deep, and 1s better furniſhed than any one yet diſcovered. 


The River Ki/hma, of excellent Waters, is but 9 Miles diſtant, but the Mi- 


ners or Merchants will not be at the Charge of fetching their Water from 


thence. Divers are of the opinion, that beſides the Water, the Town lying in 


a Bottom, environ'd with Hills, and a Moraſs adjoining, the Air may be 
infected, and contribute to its Unhealthfulneſs. | 


 Meltwillee, or the new Mine, ſo call'd, becauſe it was but lately found 


out, or at leaſt permitted to be made uſe of, in the Year 1670; it had then 
a Year employed the Miners, but it was forbidden, and lay unoccupied till 
1673, when Complaints being made at Quolure, that the Vein was worn out, 
the King again licenſed its Settlement. The Earth they mine in 1s very red, 
and many of the Stones found there, have of it ſticking to them as if it. had 
clung there while they were of a ſoft glutinous Subſtance, and had not at- 
tained their Hardneſs, maintaining its Colour on its Skin (ſeeming to be 


roughned with it) that it cannot be fetch'd out by grinding on a rough Stone 


with Sand, which they make uſe of to clean them. The Stones are generally 
well ſhaped, their Size from 5 or 6 in a Mangelin to thoſe of 14 or 15 each, 


and of ſome bigger; but the greateſt Quantities of the middle ſorts : Moſt of 


them have a thick dull Skin, incline to a yellowiſh Water, not altogether 
ſo ſtrong and lively as of the other Mines, very few of them of a chryſtalline 
Water and Skin. They are reported to be apt to flaw in ſplitting, which 


occaſions thoſe People to eſteem them ſomething ſofter than the Product of 


many of the other Mines; ſeveral that flatter by their ſeeming Whiteneſs, 


when rough, diſcover their Deceitfulneſs, having paſſed the Mill, and too 


often a yellowiſh TinEture, to the diſappointment and loſs of them that 


have cut them; but what they want in Goodneſs is in part ſupplied by the 


plenty they find, which, together with their Properties, make them the 
CREaper. 5 ff ä 
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n So 
2. Viſiapore is known to contain Mines encloſing Stones as large and good 
as thoſe of Golconda, but the King makes uſe but of the meaneſt. There 
are 15 Mines employed in this Kingdom. 
In Ramulconeta-Mines, in red Earth, about 15 or 16 Foot deep; they ſel- 
dom find a Diamond of a Mangelin Weight, bur ſmall, to 20 or 30 in a Man- 


gelin, They are generally of an excellent chry/aline Water, have a bright, clear 


Skin, inclining frequently to a pale greeniſh Colour, are well ſhaped, but 
few of them pointed ones. There are alſo found amongſt them, ſeveral 


broken Pieces of Diamonds, by the Country People called Shemboes. 


The Mines at Banugunnapelle, Pendekul, and Moodawarum, at Cummerville, 
Paulkul and Y/orkul, which are not far diſtant from Ramulconeta, afford Stones 
much alike, and in the ſame kind of Earth ; but in the three laſt are very 
ſmall ones, even to 100 in a Mangelin, 

Lungepoleur Mines are of yelloriſb Earth, like thoſe of Quolure; its Diamonds 
are generally well ſhaped, globular, few, pointed, a very good chryſtaline 
Water, and bright Skins; many of them have a thick dark Graſs-green Skin, 


ſome ſpotted allo with black, that they ſeem all foul, yet are not fo, but : 


within purely white and clean. Their Sizes are from 2 or 3 Mangelins 


downwards, but few very ſmall. Pootloor-Mines are of a reddiſh Earth, but 


afford Stones much like thoſe of Lungepoleur, only ſmaller : under a Mangelin, 
the general Sizes are of 3, 3, +, +, of a Mangelin. | 


Punchelingul, Shingarrampent, and Tondarpaar, are alſo of red Earth, their 


Diamonds not unlike thoſe of Quolure, only rarely or never any large ones 


are found there. 2 
| Gundepellee hath the ſame Earth with the former, and produces Stones of 
equal Magnitude ; but frequently of a pure chryſtaline Water, wherein they 
exceed the former. „ | l 
Donee, and Gazerpellee, dig both in red Earth likewiſe, and afford Stones 
alike, the greateſt Part whereof are of good Shapes and Waters. ANF 


have alſo many Shemboes, and ſome of bad Waters, ſome brown, which theſe 


People call ſoft, or weak-water'd, being eſteem'd of a ſofter and weaker Bo- 


dy than others, by reaſon they have not ſo much Lite when cut, and are 


ſubject to flaw in ſplitting, and on the Mill. Their general Product is in 
Stones of middle Sizes: but Gazerpellee has beſides many large ones, and is 
the only Mine noted in the Kingdom of Viſiapore. 

The Diamonds (in all the Mines) are ſo ſcattered and diſperſed in the Earth, 
and lie ſo thin, that in the moſt plentiful Mines it's rare to find one in dig- 
ging, or till they have prepared the Stuff, and do ſearch purpoſely for them. 
They are alſo frequently incloſed in Clods : and ſome of thoſe of Melwillee have 


the Earth ſo fixed about them, that, till they grind them on a rough Stone 


with Sand, they cannot move it ſufficiently to diſcover they are tranſparent ; 
or, were it not for their Shapes, to know them from other Stones. Some- 
times the unskilful Labourers, to try what they have found, lay them on a 
great Stone, and ſtriking on them with another, to their coſtly Experience, 
diſcover they have broken a Diamond. | 


: |; Near 
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Near the Place where they dig, they make a Ciſtern about 2 Foot high, and 


6 Foot over, with a ſmall Vent in one of the Sides, about 2 Inches from the 
Bottom, by which it empties itſelf into a little Pit made in the Earth to re- 
ceive ſmall Stones, if by chance any ſhould run thro*. The Vent being ſtop- 
ped, they fill the Ciſtern they have made with Water, ſoaking therein as 
much of the Earth they dig out of the Mines, as it can conveniently receive 


at a time; breaking the Clods, picking out the greateſt Stones, and ſtirring 


it with Shovels till the Water 1s all muddy, the gravelly Stuff falling to 
the Bottom: then they open the Vent, letting out the foul Water, and ſup- 
plying it with clean, till all the earthy Subſtance be waſhed away, andnone 
but a gravelly remains at the Bottom. Thus they continue waſhing till a- 
bout 10 of the Clock before Noon, when they take the gravelly Stuff they 
have waſhed, and ſpread it on a Place made plain and ſmooth like a Bowling- 


Alley, for the Purpoſe, near the Ciſtern ; which being ſoon dried by the 
Heat of the Sun, at that time of the Day, they very curiouſly look it over, 


that the ſmalleſt Bit of a Stone can hardly eſcape them. If they find a large 
Stone, they deliver it not till they have done work ; and then very private- 
ly, leſt it ſhould come to the Knowledge of the Governour of the Place; and 
he require a Share, which in the Kingdom of Golconda is uſually practiſed, 
without reſpect to any Agreement made with them. Ws 

The Miners, thoſe that employ them, and the Merchants that buy the 
Stones of them are generally Ethnicks ; not a Muſſulman, that ever I heard of, 
followed the Employment. Theſe Labourers and their Employers are Tel- 
linga*'s, commonly Natives of or near the Place. The Merchants are the 
Banians of Guzzarat, who, for ſome Generations, have forſaken their own 
Country to take up the Trade, in which they have had ſuch Succeſs, that 


tis now ſolely engroſſed by them; who correſponding with their Country- 


men in Surat, Goa, Golconda, Viſiapore, Agra and Dillee, and other Places in 
India, furniſh them all with Diamonds. „ 


The Governours of the Mines are alſo Idolaters. In the King of Golconda's 


Dominions, a Feulinga Bramme rents moſt of them, whoſe Agreement with 


» 4Pagodz, the Adventurer is, that all the Stones they find under a“ Pagoda Weight, 


Weight is 9 
Mangelins. 


are to be their own, all of that Weight and above it, to be his for the King's 


Uſe. Both Merchant and Miner go generally naked, only a poor Clout a- 
bout their Middle, and a Shaſh on their Heads; they dare not wear a Coat, 


leſt the Governour ſay they have thriven much, are rich, and ſo enlarge his 


Demands on them. The wiſeſt, when they find a great Stone, conceal it 
till they have an Opportunity, and then with Wife and Children run all 
away into the Viſiapore Country, where they are ſecure and well uſed ; by 
reaſon whereof, their Mines are much more populous, and better employed 
than thoſe of Golconda. 


It is obſervable, that notwithſtanding the Agreement with the Adven- 


, Turers of the Mines, that all Stones above a certain Weight ſhall be for the 


King's Uſe; yet in the Metropolis of either Kingdom, as the Cities of Golconda 
and Viſiapore are, there is no Seizure, all Stones are free: and the late deceaſ- 


ed King, Abdub Cutopſbaw of the former, and Ede!/haw of the latter, would 


not 
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not only give very great Prices for large Stones, but richly veſt, and pre- 
ſent the Merchant that ſold them with Horſes, or ſomething elſe of Va- 
lue, thereby encouraging others to bring the like. 


LXIV. 1. Mr. John Scheſterus conceives Amber to be a kind of Foſſile Pitch, me rade 
whoſe Veins lie at the bottom of the Sea ; believing that it is hardened in tract 83 
of Time, and by the motion of the Sea caſt on Shore. He adds, that hitherto I. Schef- 


ferus. Ne 19. 
it hath been believed, not to be found but in Bory//ia : But he aſſures that it p. 30. 


is alſo found in Swedeh, on the Shores of the Ifle of Biorkoo, in the Lake Me- 


lero, whoſe Water is ſweet. Of this he faith he hath a fine Piece by him, 
two Inches large and thick, preſented him by one that himſelf with his own 
Hands had gathered it, and ſeveral other Pieces, on the Shore of the ſaid 


Iſland ; affirming withal from the Mouth of a Shepherd of that e that 


it is thrown out by a ſtrong Wind, bearing upon the Shore. 
2. I am alſo of the ſame Mind with Mr. Scheſferus, that Amber is a kind Þy 


velius. 


of Fuſſile Pitch, or Bitumen, ſeeing it is not only found on the Shore of the ib. p. 346. 


Boruſſian Sea, but alſo digged up in ſubterraneous Places, ſome German 
Miles diſtant from the Sea; and that not only in ſandy, but alſo in other 


Hills of firmer Earth; of which I have ſeen my ſelf pretty big Pieces. 


3. Succini Antiquiſſimis Temporibus cognita Virtus celebre ipſi, pluribus _, ecwnt 


ante Chriſtum natum ſeculis, apud ſcriptores Græcos peperit Nomen. Poſt- 4, N. Phil 


quam Romanis Admirationi eſſe cœpit, & his Auctoribus Gemma reddita eſt — os” 
Memorabilis : Præſertim cum Neronis mores in Luxum Succino abuti do- p. 5: 


cerent. Quantacunque vero Succinorum vetuſto vo fuerit Æſtimatio, 
[Terre tamen, in quibus generantur, incognitæ manſere; inde tot ſenten- 
tiarum Divortia : his in Africa, iſtis in Afia, aliis in Europa, Theſaurum 
reconditum memorantibus. Inter Europæas Ditiones, Laliæ, & in eadem 


Eridani vicinique Maris Adriatic ex ſuccineis Divitiis præcipua Laus fuit; 


quam tamen fida magis Hiſtoria, Romanis late per Germaniam Victricia Ar- 
ma circumferentibus, Maris Germanici ac Baltici Inſulis vendicat, Hiſpania 
& Britannia in partem aliquam Gloriæ admiſſis. 

Verum ut Veteribus tot Regiones Sycciniferas allegantibus ignoſci poſler, 
neſcia an proximo aut huic noſtro Ayo Venia fit danda, etiamnum ex Africa. 
& Aſia, quin ex novo detecto Orbe, nativum Succinum afferenti, vulgato inſu- 
per Orientalium Succinorum Nomine. Quod enim cum Pace tantorum Viro— 
rum dixero, plerique Auctorum ſunt inteſtabiles, Rumoribus plus juſto tri- 
buentes; oculatos Teſtes, fallere & falli neſcios, vix produxeris. Per mul- 
tos quidem qui in Orientalibus Partibus commorati diutius, Rerumque Phy- 
ſicarum fuerint gnari, ipſemet atque Amici, coram & Literis, percontati 


ſumus, neque incidimus 1 in quempiam, qui certi quidpiam cum Fiducia ediſ- 


ſerere noſcet; majorque pars, quicquid de Orientali Succino Fama ſparlig 
aut ſcriptis prodidit, Incertitudinis aut Falſitatis condemnavit. Quin No- 
men Ambari five Ambræ, quod Succino cum pretioſiſſimo & fragantiſſimo 
Orientali Bitumine jamdiu apud plurimas Nationes commune efſe cœpit, 
non paucos in Errorem induxit : Succinum enim crediderunt, quum Am- 
ham in Africæ, Aſiæ, Americæve Partibus naſci acceperant. Si nom alius 
"ID 3% : < | PPP __ Error 
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_ Error Suceinum Or tentale progenuit, Reſina Copal, Succinum mentiri aptiſſima, 


hoc Nomine ab Officinis Pharmacenticis adopata. 

Nec in Europe memoratis omnibus Provinciis Succinum generatur; ina- 
nibus Auctorum de Eridano, Mari Adriatico, aliiſque Haliæ locis Succiniferis, 
Commentis. Nec de Hiſpano, Britannico, Pannonico, Succino graviora aut cer- 
tiora proſtant Documenta Gagates Succini Nigri Appellatione ſcriptoribus im- 
poſuiſſe videtur. De Polonicis, Sileſiacis, Bohemicis Succinis effoſſis, quamvis 
raros in Patriis Annalibus præcones nacta ſint, indubitata Experientia con- 
ſtat. Germanici Succini crebrior & evidentior eſt Memoria. In Litoribus 
Maris ad Inſulas Belgicas, ad Holſatiam Jutiam, in Ripis etiam Fluviorum, 
lectum; quin ex interioribus Terre viſceribus erutum, graviſſimi Auctores 
conſignarunt. Saxonia, Miſnia, Iſlebia, Suevia, ex Gremio Matris Telluris fe 


hunc Fœtum ſuſcepiſſe, aliquoties atteſtantur: Hallenſeſque Carbonariæ Fo- 


dinæ, ſereniſſimi Frederici III. Auſpiciis non ita pridem detectæ, ſuccineas 
viliores. Glebas plus via ſimplici oſtenderunt; Fidem faciente D. Krug, S. 


Electoris Brandenb. Archiatrorum Comite & Conſiliario, Rerumque Me- 


tallicarum Directore gnariſſimo atque meritiſſimo. Nec Ignobiliora Teſti- 
monia inclyta Marchia perhibet: Superiori ſeculo Jodochus Wilichius, 


prope Neomandram, novam Collam dictam, Francofurto ad Oderam tria 


Milliaria circiter diſtantem, in Lacus ingentis Ripa Succinum Falernum re- 
pertum; Noſtra ZEtate in ripa Viadri prope Cuſtrinum juxta Pagum Schaum- 
berg inventum, Cl. D. Becmannus ; æque Foſſa Inſulæ Pottamenſis regnante 
Magno Friderico Wilbelmo eductum, Cl. D. Elſbollius, memorarunt. Major 
autem Succinorum .eſt proventus in locis Mari Baltico vicinis. Suecia, vel 


ex Lacus dulcis Meleri Ripa ejectum, ſæpius legit, aut effoſſum ſuſtulit; 


Dania ex Foſſa Hafnienſi inſignia Succina vidit, & admirata eſt, atque ex 
Collibus Selandiæ ſuæ Mediterraneis non contemnenda Magnitudine ac Mul- 
titudine prodiiſſe, uniuſque Colliculi Foſſionem quinquaginta Libras erogaſſe, 
vomereque ex Agris extracta, meminit; Teſteſque Cl. Borrichii adſunt Li- 
teræ, inſulas Cimbriam Holjatiamque allambentes ¶ Formoe Mandoe, Rom.] ad 
Litora ſua in Oceano pariter copioſum Succinum expiſcari. Liberalius ta- 
men longe in Samogitiæ, Curoniæ & Livoniæ Contermina Maris Baltici Li- 
tora Succineæ Opes redundant; ut inter Algas Arenaſque abſconditæ a Ru- 


ſticis confertim deprehendantur. Inter Arandum quoque, & inter Fodien- 


dum, in Maritimis Jugeribus ſeſe ultro, ſine gravioris Laboris impendio of- 
ferunt, vili Pretio ab Electrotoreutis ibi locorum quondam coempta. 


Verum nulla Maritimarum Provinciarum, æque opima ſpolia ex Mari 


Baltico legit, nulla ex ſinu Telluris æque numeroſam Prolem Succineam ſuſ- 
cipit, ac Pruſſia; ut Electrides Antiquorum nullibi rectius collocaveris. Al- 
lata ſunt mihi ex Sambia, ex Natangia, ex Hockerlandia, ex Pomerania for- 
tuito inventa Succina; & prope Opida Hollandiam, Liebſtadium, detecta; 
quæque ex Electoralis Lithuaniæ Agris effoſſa, Varmienſia quoque & Elbin- 
genſia poſſideo. Olim Vir Conſularis, mihi Amiciſſimus, annotarat, in Sylva 


quadam Kerbſwald Elbingenſis Ditionis An. 1041. intra modicum Temporis 


ſpatium, Septingentas Libras fodiendo ex Terra erutas; fruſtumque ialigne 
Amicus nuperrime dono dedit, cujus idem Natale fuerat Solum. Et in Ri- 
Pis Lacus recentis ac Curonien ſis Fluviorumque r, Viſtulæ, Elmæ, 


lecta 
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lea adeptus ſum, Adeoque nullus dubito, totum Prufliz Fundum Suc- 
cineum affirmare, præſertim cum ſcaturigo de repente An. 1666. circa Op- 
pidum Bartenſtein exundans, tantum vim Succinorum egeſſerit, ut Fiſci Re- 


ditus augeret; quæ a Terræ viſceribus avulſa, nec Mare vidiſſe unquam, 
certa eſt Fides. 


Poſt Pruſſiam, Pomerania Succinifera nominari meretur, il lo potiſſimum Oræ 


Maritime Tractu, qui per littora Electoralium hinc & Olivenſium ac Geda- 
nenſium Ditionum ad Neriam Recentem excurrit. Mum Succini cum 


Decumanis Fluctibus ad hanc Oram advolvitur, iifdem fgnis proventum 
manifeſtantibus Electrotoreutarum Gedanenſium Quæſtu non ſpernendo, 
quia ſenatu juſto prætio, quæcunque ad Neriam appellunt, redimerunt. Ad 


Inſulam Rugiam uſque Maris Baltici effuſa eſt Liberalitas, ſiquidem & hæc 


Succineis Glebis potitur; juxta Hiddenſee & lectas & hauſtas percepi. Nec 
Mediterranea Pomeraniæ Succinorum ſunt vacua, quippe quod pariter bona 


Fortuna in eadem Ruricolæ aliud agentes incidant ſæpius; Curoniægque & 


Samogitiæ inter Succiniferas Palmam Pomerania dubiam reddit. 


Pruſſiam quaquaverſum Succiniferam prædicavi, ut tamen præcipue Lito- 
ris Sudavici amore Succina detineantur; ſitum eſt Litus in iſta parte, quæ 
Sambia vocatur, a novo Tranſitu (Neve Tiff) ad Tabernam (Vrantz Vrug) 
decem Milliarium ſpatio. Regia hæc Succinorum ſedes, ſeptem Receſſibus 
vulgato Angulorum vocabulo, antiquitus diſtinguitur: Krecke, Nodums 
vel Nodems, Laſſnicken, Kuckſe, five Kuyck Palmenick, Nempe, Thier- 
Skeim ; Noſtra Ætate non Nempe, ſed Kraydepellen, ſive Crapellen inter 
Palmenig & Subenig, tum Bruſter magis quam Dirſchkeim, & præter hos 
alii accenſentur. Litus omne altis Montibus præcingitur, Mari Vadoſo ; 
a primo ingreſſu Trium Quatuorve, mox Triginta aut Quadraginta Ory- 
garum, poſtquam progreſſus fueris Profunditate minori, pergendo longius 
rurſus altiſſima; ut Brevia ſive Syrtes intelligas, quz Litus Sudavicum, 
hujuſque Receſſum Bruſteram adprime Naufragiis infamant. Prærupta & 
ardua Receſſum Juga, quædam lentius atto!luntur, verſus Pillaviam in 
Planitiem deſinunt. Solum minus firmum; alicubi latentium Aquarum 


commeata fallax, in tantum ut quaſi Voragine Equi & Homines abſorpti 


memorentur; maximam partem Sabulo tegitur, aliquot Areolæ Herbis 


inveſtiuntur, Pelaſite, Eryngio, Lappa ; raris Arbuſtis aut Senticetis, quæ 
tamen ad Bruſteram ſilveſcunt: eademque cum parte Montis aliquando ſub- 
ſidunt, Rupes nullæ nec Saxa, preterquam ad Radices Montium : Aqua 
ex ſummis jugis paſſim dimanant, quæ inferius Alveis collectæ R ivulos imi- 
tantur. Iſta exteriori facie Litoris Suuαiꝰci, interranea Mineralibus abun- 
dant: Yitrioli non una comparet ſpecies : Alibi niveis ſtriis, Terra nigra 
interjecta, ſtratum ſuper ſtratum alicubi Fuſum Vitrum, Ligneis Fibris hinc 
inde interlucentibus, præſentat; alibi Terræ Micantium Pulviſculorum in- 
ſtar eſt admixtum. Præter Vitriolum Corticoſa Terra, qua integri Colles ex- 
iurgunt, & Lignum quod Litoreos Montes longo tractu medios Aividit, ſunt 
conſpicua; tum terra flaveſcent, quæ Ochram æmulatur, & lutum cæruleum, 
certis Intervallis per Litus expanſum: Ex Lapidibus memorabiles dai fidei 


(A:renjcbo's) inter Saxa & Arenas diſperſi, fed & ex Montibus effodiuntur: 
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Saxa Mari vicina alia gang duriſſima, alia friabilia viſuntur: Petrefata 


quoque Ligna Lapideſque Aga Marina tenui Folio & veſiculari luxuriantes 
inveni: Mitto varios luſus Naturæ in quos incidi. Præter vulgares Lapides, 
& Adamantes, & Faſpidos hoc Litus n profert. Camporum Vici- 


norum ſterilitas ſumma; Silve raræ, 


Phocarum Greges apricantes, in Scopulis & Collibus vadoſi Maris collucentes, 
ſepius ſe conſpiciendos præbcant. 

 Litus hoc quidem - inter Trenarum Lapidumve accrvVos SUccina dealt, 
ſed in his non geucrari manifeſtum eſt: Multo minus ex Alga Marina natales 
accerſead, licet huic involuta ad Litus propellantur. Er quum intra Viſ- 
c&a Montium Litoreorum ubique reperiuntur, in Vitrioli interſtratis Chry- 


ſtallis; in Terre Flavæ, in Sabuli, in Luti Cærulei intertexto opere; non 


tamen in his omnibus prima eorum ſtatuenda Incunabula. In Vitriolorum, 


Terre Flavæ & Sabuli partibus raro eventu Succina eaque minuta & ignobilia 
deprchenduntur. Cærulei Luti ductus nondum ita Experientia patuere, 


quod inacceſſi ; quamvis Egregia & Numeroſa Succina fovere a Colonis 


tradantur; mihique diffracta Luti Gleba, Nativus Fœtus Succineus animad- - 


verſus, quem tenui Cortice obductum, Colore ful vo dilucidum, inter cara 
Naturæ Succinea munuſcula Muſæum aſſervat. 


Quum autem Corticoſa Terra, & præter hanc Lignum Lu Sudavicum: 


diſcriminent, Lignum quod Montes interſecat Succiniferum eſſe, ut quod 


maxime, multum Annorum Experientia firmat. Nujuſque Ductum Foſſores 
indagant & obſervant, nunquam irrito Succeſſu, quouſque inſtabile ſolum 


ipſorum operas progredi permittit. Terra Corticoſa Succina exigua com- 
plectitur: minuſque ſolida, & ingrati Coloris. Lignum autem minime ab 
Arboribus eſt arceſſendum; ſiquidem tam vaſtos Truncos Arboreos, qui 
proſtrati plurimarum Orgyarum Longitudine & Latitudine Fibras ſuas ex- 
tenderent, nuſquam Orbis vidit. Neque Arboreis Lignis ſimile eſt : quip- 
pe, quod nec Medullæ Intimæ nec Corticis Extimi ullum præbeat indicium ; 
Ramorum quoque Divaricationibus ac Nodis, F oliorumque Germinibus, 
prorſus deſtituitur; neque Fibras mutat, fed eaſdem quavis ſui parte retinet: 
mitto quod Compagem Ligneam referens non tamen orbiculatim concreviſſe 
cernitur, ſed planiori ſpecie. 

Atque Curioſi jamdiu Ligna Subterranea mirari deſièrunt, W plures 
8 Ditiones iſtiuſmodi, e Terra eruta, ipſorum Cenſuræ ſubmiſerunt. 


ucatus Spoletani five Umbriæ fodinarum Lignum elegantiſſimum undulatum, 


in quo & Artificum ingenia ſe exercere poterant, Franciſcus Siellutus Lynceus 


deſcripſit, inventore Duce & Principe S. Angeli Friderico Cęſio; ejuſdem & 


P. Kircherus meminit. Aliud Germanie Foſſile Lignum, Solertia D. Pil- 
lingen in Miſnia detexit, qui & erudito Commentario Generationem illuſtra- 
vit. Tranſmiſſus mihi Lunenbergenſis Ditionis Subterraneus Fœtus Ligneus, 
Prulſico Solidior & Ponderoſior. Lignum vero quale Litus Sudavicum profert, 
& alibi locorum, in Pruſſia Interiori, una cum Succinis erutum, ex complu- 


rium Amicorum Literis fide digniſſimis reſcivi: Graveſque mihi Auctores 


Bari bolinus & Borrichius, qui Cortices & Ligna ex Foſſis Hafnienſibus iiſdem, 


ex quibus Succina, non exigua Quantitate, educta atteſtantur; felixque Capuræ 


indicium, in Litore Neringe ex adnatantibus F ragmentis capitur. 
Matricis 


ineæ nullæ. Illud adjiciendum, quod 
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- Matricts autem hujus, Experientia Duce, iſta indagavi Initia ac Rudi- 4 
menta. Colliculi in Litori Sudavico hinc inde, imprimis ad Kraxtepeilen, pro- b 
cul Terra congeſta, ubi propius acceſſeris Cumuli Coacervatorum Corticum | 
videntur: Superior pars, ſicubi a Sole exſiccata, fuit Griſeis; his autem re- 
motis, piceæ Nigredinis, magnis & levibus nitidiſque Sul concretam 
offert Terram, quam ſi Cultro ſecueris, multorum moliſſimorum Corticum 
Compagem conſpicies; ad Radicem iſtorum Colliculorum Uda Terra, Glu— 
tinoſo ac Tenaci Liquore cohærens, Manuum Digitorumque impreſſorum 
Veſtigia exacte refert, ſed ut & tangentes denigret. Talem Corticoſam Pin- 
guem Colliculorum Terram Ligni Fofſilis Pruſſici judico Primordium; neque 
Lignum niſi Siccitate & qualicunque Soliditate, qua magis compactum 
longiori Fibrarum Protenſione continua cohæret, à Corticibus iſtis differt. 
Corticoſi enim Colliculi ab Uda Tenaci Terra naſcendi Originem ſortiun-— 
tur: Hanc poſtquam Maris Salfugo aliis Sterraneis Salibus admixta mace- 
ravit ac ſubegit, ſecedente Humore ſuperfluo, Aer aut Calor Solis exſiccat; 
Siccitate vero a ſe. invicem ſecedunt partes, quarum Pinguedo exhalavit, 
aut intus conceſſit: aliæ, quæ Glutine hoc abundant, mutuo licet in Crut- 
tas compactz, cohærent, Speciemque L.igni referunt, ubi juſta Siccitas qua- 
licunque multarum Cruſtarum Cohæſioni Lignoſam Formam conciliavit. 
Bituminoſam vero Corticum & Ligni eſſe Naturam non ſolum Terreſtris 
Pinguedo ſed & Examen ignis monſtrat; accenſa enim Fomitis inſtar Ser- 
pentum Ignem propagant, Sulphurque Naribus afflant; & Deſtillationi ex- 
poſita, uti inferius tradituri ſumus, aliquot Oleoſas particulas, Olei Petro 
ſimili Odore, dimittunt, præterquam quod Liquor Deſtillans Syccineum Pin- 
gue quid exhalet. Poſt Bitumen Corticum & Ligni Generationem Salia 
Subterranea promovent; ab his enim Siccitas, &. Cruſtarum Species dedu- 
cenda intime enim Lignis & Corticibus adhærent, Vitrio/um ſuperius diſſe- 
ruimus, quomodo Cortices undique ambiat, atque cum illis concreſcat. 
Aliorum Salium non ita manifeſta eſt Demonſtratio; Deprehendi tamen in 
ſieciſſimorum Lignorum Corticoſe Compagis Interſtitiis, ſcintillantes ſali- 
nas Stellulas & Fila ſplendentia, que Vitriolum minime referebant, inſipidæ- 
enim prorſus, aut ſubdulces, leniſſime adſtringentes: Aqua affuſa eduxi illas 
Stellulas, Lixiviumque Aluminis aut magis Marlis ſubdulcem ſaporem pretu- 
4 lit, ut tamen Vitriolica Virtus extremum perciperetur, quæ inſpiſſato Lixivio 
cuoidentior, aliquo tamen Subdulcis Auminoſi aut Marttialis Saporis ſenſu. 
J Nitrum quoque ſub hoc Ligno latens olim detexi, Forti Lixivio vitriolicts 
particulis ſegregatis; quamvis ipſi Yitriolo Prufſico Nitrum videatur admix- * 
tum: forte & Stellulz ac Fila ſalina per intimas Ligni Fibras diducta, Ni- 
tro/e ſunt Nature. Alumen quoque in Cryſtallis Vilrioli latet, ſi non prorius 
Alumini vindicandi, quos & & & componere aſſeruimus, quique miantho aut 
Alumini Plumoſo ſimiles conſpiciuntur: acidulus enim horum ſapor ad 
illum ſalis Succini volatilis proxime accedens. a 
Matrice cognita, quibus Bituminis & Salis Virtutibus fit impregnata, facile 
eſt conjicere quomodo S uccineus Fœtus Pruſſicus intra illam concipiatur. PHH 
& ſolum undiquaque Bituminoſum cogita; inſignes enim Glebe Biluminis con- 
denſati in abditis Terræ aut Luti aliquoties a Colonis caſu deprehenſæ; ip- 
ſemet aliquot Librarum Fruſtum non procul à Regiomonto ex Limo eductum; 
con- 
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conſpexi, quin Olei rivos ex Terra dimanaſſe, non vana Fama accepi. Ceſ- 


pites vero Biſuminaſi ex pluribus Locis effodiuntur. Bituminoſo itaque Lito- 
ris Sudavici Solo Calor Subterraneus, quicunque iſte fuerit, Bituminis exha- 
lationes per interranea diſperſas, undique conſociat, & in Guttas cogit, præ- 
primis ex Corticoſa aut Lignoſa Matrice eaſdem congregat; quod dum agit, 
{ſimul vicina Salia pervadit, ipſorumque Effluvia ſecum abducens Bituminoſi $ 


Guttis immiſcet; Salina ſpicula intra Matricem adacta Fluorem Bituminoſum 


ſiſtunt, & fi nullæ Suppetiæ Biluminoſarum Guttarum a Calore ſubmittun- 


tur, Gleba pro Modulo incunabuli, quod intra Lignum ipſi conceſſum, for- 


mam ſubit, omnique Exhalationum motu ſopito, Caloreque evaneſcent, 
Salina particulæ Rigorem recuperant, Hituminaſis ſuperfluum Humorem 
exhalantibus, ſociatæq; Succineam Gemmam producunt; Nitidiorem, Splen- 
didiorem, Fragrantiorem, Firmiorem, ex Puritate & Proportione exhalatio- 
num Bituminoſarum ac Salinarum. Hæc vera Succini eſt Generatio, quam 
ante nos nemo Erudito Orbi perſpicuam reddidit. 
Aliquibus tamen is ſupereſt Scrupulus, an eadem Succinorum que Mare 
cjicit, Generatio ſtatuenda? Verum cum in Vulgus hic locorum jam notum 
fit, ex Collibus Marinis Tempeſtatum vi disjectis aut convulſis Succina pro- 
dire, quæ a Fluctibus ad Litus advolvuntur, Capturæ fructuoſæ aut inanis, 
ex Collium iſtorum Divulſione, leviori aut profundiori, ſumpto Indicio 3 
Qui, inquam, cum Fauſtilia Succina intra Colles generari certum fit, alius 
Modus intra hos generandi reddetur vero ſimilis? Sane in Collibus Submari— 
nis non minus quam in Litoris Nature Officina erit inſtructa; addo, quod 


inter Ejectamenta Maris & Lignorum Fo//ilium copia in Litore Sudavico, æque 


ac in Neringienſi, reperiatur: quid fi Colles Alluvionibus obtecti, qui quon- 
dam Terræ Pars fuerunt ? Si quoq; in Collibus ſubmarinis reliquorum Mi- 
neralium eadem General,” cur non & Succinorum? Cæterum ſicubi extra Ma- 
tricem Lignoſam, in Luto Cæruleo, in Terra Corticoſa, Flava, Sabuloſa, 
Vitriolica, Succinum naſci contigit, ne tunc quidem alia Ratio Generationis 
ſuberit: pariter enim ex Bituminoſis Exhalationibus in Guttas condenſatis 
Salium juſta Miſcela, iſtæ Glebæ pronatæ fuerint. Neque tamen ubicun- 
que reperitur ibidem & Nativa Succina ſedes illico aſſerenda, per Maris enim 


vehementiam a Matrice avulſum in aliena loca ſæpe rejicitur. Quin & 


Animalium ventriculis recondita Succina novi; viſceribus patefactis exempta 
Amici Dono miſerunt: nec tamen in Animalibus Succina generata dicemus. 
Ex Accolis Litoris Sudavici addidici, omnis Generis Animalia, Terreſtria, 


Aquatilia, Volatilia, avide Succineas Glebas deglutire, adeoque 1 intra Macta- 


torum Viſcera non raro obſervari. Corvi & Cornices tanta Copia ingerunt, 
ut egerere rurſus veſperi cogantur, & Minutiæ complures ſub Arboribus, 


in quibus conſident, inter Excrementa reperiuntur. Ab Aſellis ( Pomucheln) 


deglutitæ plures mihi obvenere, inſignior trium Digitorum Tranſverſorum 


Longitudine, duorum Latitudine ſpectatur. Eſt ex Ove Globus Succiner's 


Mirabilis, quem Cruſta Gypſea Mucus Ventriculi obvelarat, qua ab Eleclro- 


toreuta, imprudenter abraſa, patuit ex pluribus Glebis, a Calore Animalis 
ſubactis, fuiſſe formatum. 


Et Mare & Terra! itaque in Pruſſiam Succinea Dona 3 ſed Maris Dona 
pertim in Litore leguntur, partim ex Aqua hauriuntur : Vadoſo Soli Mari, 


ſignis 
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ſignis apparentibus, Coloni Reticulis Conto affixi F undum vertunt, aut Fluc- 


tibus volventibus eadem adverſa opponunt : hæc quæ Hauſtilia; reliqua, 
inter Ejectamenta, quæ natantia prædæ Indicium faciebant, Algarum, Sat- 
mentorum Lignorum, aut Arenarum, ſedulo inveſtigantur & ſeliguntur, 
lactaque audiunt. 

Ex Terra vero, quæ fodiendo acquiruntur, Foſſilia appellantur : Amam 
longiori Conto præfixam venz in Montium Litorcorum jugis conſpectæ, 
admovent, tentando ſicubi Glebam Ligno immerſam offendant, qua ani- 

madverſa Lignum leniter radunt, imaque ſubjecta Glebas excipiunt, 
exceptaſque adducunt ſacculoque a Collo pendulo indunt. Foſſio vero ad 
Venarum ductum Priſcis ignoto Magni Frid. Milbelmi auſpiciis primum 
Montes exercuit. Nec tamen ubique Foſſioni patet Litus, ſed certorum 
Receſſuum juga iſta opera fatigantur; Eroſs, Gubnicken, Ekroſs, Dirſchkeim, 
Warnicken, Strobſchnec, Palmnig: Et ſicubi Matrix Lignea ſe PO 
præbet, atque ad eandem facilis ac tutus eſt Aditus. 


Succinum uti ex Matrice producitur, quod in Foſſorum operas intentus 


ipſemet expertus ſum, rigidum & durum tactu dignoſcitur : Contingit 


aliquando frangi dum protrahitur, ſed vitio Glebz ; ſaccinum enim ſuc- 
cino Duritie præſtat. Non pauci tamen & priſco & noſtro ævo Mollia ac 
Liquida, quidem ab altera parte dura ab altera mollia Succina ſibi vita 
jactitarunt: Quæ mihi iſto nomine oblata, nec Fragrantia nec Sapore, nec 
Deflagratione, ſe Succina probarunt: caſui itaque inter Hauſtilia reperta 
Bitumina iſtis Auctoribus in Succineum Cenſum referre placuit. Verum & 
Picea Gleba, & Carbo Foſſilis, & Segmentum Pice navali abductum, aliaque 
plura una a Fluctibus Maris in litus projecta, iſta ratione Succinei Cenſus 
habenda forent. Opinio, quæ in Fundo Maris ſcaturigines Liguidi Bitumi- 


nis commenta eſt, ut a ſalſugine Maris coagulatum Succinum haberet, Mollia 


iſtius modi Succina feberit: Neque hauriendo, neque fodiendo, neque 
legendo, fibi Mollia cognita, illi qui Rerum Succinearum aſſiduam Curam 
gerunt, aſſeverarunt omnes. Ipſe, Magnos Syccinorum Rudium acervos 
perſerutatus ſedulo, nullum Molle adverti, quod Virtutis Experimento S 
cinei Generis agnoviſſem. Vulgo perſuaſum eſt, Diſcrimen Foſſilia & Hau 

ſtilia intercedere Duritiei potiſſimum, & Puritatis, ac Cruſtæ diverſis No- 
tis. Verum falluntur, qui iſtud in Animum inducunt ut credant : Evenit 
ur extra Matricem alienis in locis ſepultorum Robur aut CaJor aliquid viti! 
contrahat, craſſiori etiam Cruſta ſuperinducta; hi tamen Caſus Nativorum 
differentiam minime inferrent : que intra Colles ſubmarinos, ac intra lito- 
rcos, pro varia Bituminis, & Salium Copia ac Virtute Nobiliora & Ignobilioia 
Succina generari certus ſum. 

In Glebis Succineis Formandis mirum Naturæ elucet Ingenium: Ut in 
lucem eduntur, Pira, Amygdalas, Cepas, Piſa, aliaſque fructuum ſpeciss, 
aut peregrinorum Corporum ſimulachra, vario luſu referunt; Guttarum 
his apud Electrotoreutas Nomen, quum Globoſam Figuram maxima ful 
parte exprimant. Major Pigmentorum in Cruſta denudatis admiratio. 
Literata Nature Succina plura vidi: Teneo in quo albefcens linea Flexu 
ſuo concinne Literam S. Latinorum formavit, reliqua fruſti facie flaya : 
Arabum ac Hebræorum Characteres quædam ruditer exhibent. Præterca 


Arbuſcularum, Frondium, Nubium, Ruderum alarumque quarumcunque 


rerum 
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rerum Delineamento in Succino Variegato curioſus Oculus advertet. Eſt 


mihi Pectore tenus efficta ſenilis Imago, in ulna infantem reclivem monſtrans 5 


Fieſus parvulus in Simeonis amplexu hærens animo obverſabatur, quando primùm 
hanc Naturæ Picturam intuebar. 


Cæterum & que ſuccinis concreta adherent, memoratu non indign: 


puto: Inter hæc Algæ veſicularis & tenuis Folia Rami, radicibus firmiter 


infixis, ex ſuccineis Glebis propullulantes inveniunt locum; tum ſilex par- 


vulus, eminentiori libera, latiori parte ſuccino obvoluta: Ali Glebæ Lumina 


ferra agglutinata iſt; & Segmenta Lignorum, Conchylia, variaque all. 
adnaſci contingit. 


Animalculorum ſuccinea Funera, jam Plinio & Martiali celebrata, inten- 


tiorem Curam expoſcunt; ultra Triginta ſpecies Inſectorum in meis 


Succinis numero; Muſcas, Araneas, Culices, Formicas, Papiliones, Apes, 


Millepedes, Teredines, Curculiones, Erucas, Scarabæos, & ex Cornutis & 
Deauratis aliquot, & quorum nomina memoriam ſubterfugiunt. Sunt qui 


& perfectiora Animalia Succino condita memorant, Ranas, Lacertas, Piſcicu- 


los: Quibus ut fidem habeam ægre a me impetro. Hermano decantata Rana 


& Lacertæ ſepulchra non uno modo mihi ſuſpecta redduntur. Piſciculos 


fraude Artis Sx6cino incluſos, jam aliis animadverſum eſt. Nativa Animal- 
culorum Succinea pharetra ab Arte elaboratis, illo maxime diſtinguis, quod 
in iſtis non procul à ſuperficie inſecta implicita reperiuntur, in his vero me- 


ditullium occupant ; /ci/, Artem non ita feliciter occultarent Electrotoreutæ, 
ſi extimas partes excavarant, illiſque Animalcula crederent, tranſlucida 


enim Succinea Lamina fraudem proderet. Si quoque ſolidum, purum, nullis 


Fiſſuris hians, nec Cruſtarum Compage diſtin&tum eſt Succinum in quo ſe- 
pulta ſunt, illud non a Natura fabrefactum ſcias monumentum ; plerzque 
enim Glebe Swcinee, quibus Animalculorum Exuviæ ſunt repoſitæ, id 


quod Millies contuitus ſum, corticatim coherent, aut Fiſſuris hinc inde 
ſunt interſectæ, ex quibus & pars Exuviarum aliquando exterius conſpici- 
enda prominet. Neque omnium intra Succinum reconditorum Animalculorun 
par eſt Conditio: Alia ſitu obducta, alia nitida, quædam Succinea fulgorc 
ſplendentia intueor: Duas Apes & Erucam Nidumque Curculionis ſitus 


obtexit; Scarabæus fulget, ex Muſcis quædam nitent. Porro alia Vivacita- 


tem, alia Languorem præ ſe ferre; nonnulla quaſi Evigilantia, cum Conatu 
vinculo iſto ſe extricandi, conſpicies. Quædam Succina Integrum Examen 
Inſectorum, & ejuſdem & diverſi Generis, involutum commonſtrant. 


Vexata hinc Curioſorum quæſtio, quomodo Succinum Animalcula op- 
preſſerit Non pauci, difficultate Quæſtionis permoti, Fœtum Arborei 


Succi Electrum contendunt, quaſi Reſinis aut Gummi Arborum adrepentia 
Animalcula irretirentur facilius: Verum abſque Experiertiæ ſuffragio; 


neque in Reſinoſis aut Gummoſis Stillis hunc in modum, ſi recte memini, 
incluſa Inſecta magno numero, ſi modo ullo Curioſitas hactenus detexit, 


extrinſecus adhærentia conſpeximus, non ita fuſo liquore obtecta. Alios 


Gravitas Argumenti eo adegit, ut negarent eſſe quæ in Succinis videntur Ani. 
malcula, Phaſmata ludos tes dare, Sed fractorum aut ſectorum in- 
ſpectio hos refellit, manifeſta enim Inſectorum ſuperſunt Indicia, licet 


enim Corpuſcula Animalculorum vis Bituminqſc ita — ut Fibris $#c- 
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cineis intercurrentibus viſcera condenſata in Lapidem indureſcunt, quando 
facilis per rariorem Texturam Inſectorum Effluviis Sqccinets eſt commea- 
dus, tamen: Corporis alieni habitum luculenter diſcernere datur; Apum— 
que noſtrarum Exuviæ, interaneis hauen iſtud ob oculis egregie [1- 
ſtunt. 

Funeſtos itaque Caſus, quibus Inſecta 3 a Succinis ſunt oppreſſa, ut rectius 
percipiamus, repetendum Memoria, quod inſectis uſu veniat, fi quando 
Tempeltatum aut Hyemis Injuria compelluntur, Cavernas & Latebras ubi- 
que quærere, in ibique lomno ſepulta deliteſcere. Quare cum & Litorea 
Latibula non unum Genus Inſectorum ſubintret, in illiſque aliquando ha- 
reat invitum, aut obdormiſcat, Exhalationibus Bitumins/is à calore ſub— 
terraneo in laticem collectis, ubi in Matricem Succini, que Latibulum ac 
Dormitorium interea præbuit, Liquor deſtillat, eadem implicat & obtegir, 


Gremioque ſuo ſuſcepta, quando SUCCINUIM evaſit, commonſtrat. Contin- 


git Beſtiolas in Dormitoris iſtis a Calore ſabrerrance excitari; aut in vi- 


vas Fluor Bituminoſus impingitur; ſed cum nullum vigilantibus patet Ef- 


fugium, eandem cum dormientibus ſortem ſubire coguntur, ut tamen ſor- 
tis tunc ſuæ in ſepulchris ſuccineis relinquant Memoriam, vivaciori atque 
animoſiori corpuſculorum Simulachro. Firmat noſtram Sententiam iſtud, 
quod Szccino ſepulta inſecta pleraque ſint ex illorum Genere, quiz Caver- 
nas in Dormitorio eligunt. Majorem partem etiam languida ac ſomnolen- 
ta aut mucoſa tranſparent. Vivacia, que cum Niſu obluctantur, aut Alas 


expandunt, abitumque parant, rariora puta ſed tantam Vivacitatem, qu 
Amoris /Eſtu in Coitum, Animalcula concitarit, ut iſto nexu Cohemrentia 


Succineus Latex involviſſet. Hoſpitio huic ſubterraneo minime convenire 


autumo; quare quæ Culicum Muſcarumve iſtos Hymeræos oftendunt pha- 


retra ſuſpectis adnumero. 


Specioſiora alia nunc depromam qu:e Plantarum Germina ſinu ſuo ob- 


velant, Eft mihi in quo explicata Algæ veſicularis Folia, Alas Aquilz 


expanſas, & Pedes cum Corpore utcungue adumbrant. Aliud Semen Ti— 
lie, ſtipitiſque partem; aliud Folliculum, diductis Foliis hiantem, qua- 
tuorque Semina complexum, ex quibus Apex medius exſurgit, Caliculo 
ad Superficiem protenſo & prominente; eſt quod Muſcum, in Pergulz 8. 
Porticus Hortenſis ſpeciem, fornicatis Operibus compoſitum obtutui ſiſtit. 


In alio Floſculus minimus marceſcens, in altero Roſmarini Sylveſtris, Pru/- 


fis Korbi dicti Ramulus tribus Foliis diviſus tranſparent; Rude aliud Alge 
memoratæ Veſicularis Ramum majorem per Corticem non politum oſten- 
tat. Plura ex Muſco villos disjectos obtinuere; Nobile autem illud, 

quo pars albeſcens Convallem & Colliculum Muſco invellitum ea 
{ed per Speculum quaſi, quando ex flavo ignei Coloris Succino, huic amoeniſ” 
ſimo Spectaculo mirabili Nature Artificio quaſi Vitrum ett objectum, per 
quod Muſcoſi apparatus delicatior eſſet Aſpectus: Nec vile alterum aqueo 
lacteſcentis Coloris, quod Villorum Muſcoſorum criſpata Congeries nobi- 
litat. Spectabiliora hæc Herbarum Succinea Monumenta quam illa Ani- 
malculorum cenſeo. Major Copia Corticibus, Lignis & Feſtucis intertex- 


torum; Feſtucæ Pineæ videntur, ſpecie iſtarum quibus Formicæ Accrvos 


Vol. * Qqq . extruunt z 
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extruunt; verum accuratiori Examini Foſſilis Ligni ac Corticis Monu— 


menta patuerunt. 
Ex Minerali Regno quoque adducenda, que Succinis incluſa: Vitriolum 


ſcepius ſapori prompte dijudicandum; Pyrites quandoque, crebrius Ferrum 


de quo Llectrotoreutæ conqueruntur, quod non niſi cum Detrimento inſtru- 
mentorum educatur; Armatura quoque Aurea & Argentea, divulſis coag- 
mentatis Partibus, in impuro conſpicitur. Sed & Aquæ Guttas intro recep- 


tas diverſis Alveis ſtagnantes Succina detinent: qui effluit Liquor ſalſus 
aut ſubſalſus, aliquando & inſipidus, non exſiccari; ab alus cum Luna 


creſcere & decreſcere Liquor traditur; habeo in quo exſiccatus eſt; habeo 
in quo perennat ſemper idem. Quæcunque autem ex Plantis, Mineralibufuc 
Succinum complectitur, caſu haud abſimili, dum in Matricem illapſa ſunt, à 
Fluore Biluminoſa obſeſſa atque occupata intelligo. Aquearum Guttarum 
intra Succinum occluſarum ſingularis Ratio cogitanda: Udam Matricem 
calida Bituminoſa Exhalatio obſepſit, intro compulſa Aqua a calore ſubter- 
raneo conſumi nequiit, & ob Copiam circumſtantis Bituminaſi Laticis nul- 
jam Rimam qua difflueret invenit; præcluſo itaque exitu, captiva ſe inclu- 
di paſſa eſt; Conatum elabendi, quando in Arctum coacta fuit Gutta, ma— 
nifeſtis Indiciis quædam Glebæ produnt. - 
Foffile Succinum declaravimus; Metallis tamen non eſſe accenſendum, vel 
illud arguit, quod nec ductile ſit, nec liquabile; ſicubi enim in Fluorem 
deducitur ſoliditati ejus multum decedit, contra quam Metallis evenit. 
Fuerunt qui Succinum fundendi, & parva Fruſtra in unam Molem ſalva Fir- 
mitate uniendi Artem ſe tenere aſſeverarunt. Ego variis Experimentis, 
dum Fuſioni Succini operam dedi, fruſtra iſtud tentare didici, ſiquidem fali- 
um vis, aqua maximum Succinorum Robur, inter ſolvendum avolat : nec 
a Fuga retinetur, niſi addito aliquo ; eo ipſo tamen Soliditas corrumpitur. 
Quod fi calor tam blandus admoveri poſſet, qualem Natura in Animalibus 
humente Vapore miſcet, non deſperandum Arti putarem; Globus enim 
Succineus in Ovis Ventriculo repertus ex pluribus minutis coagmentatus 
eſt, relictis juncturæ ubique Veſtigis ; que ipſa nec Fuſorium, ſed tepidum 


Glutinandis commodum, Ignem a Natura adhibitum fuiſſe indicant. Fuſa 


ſuccina quibus ſceleta obducta atque ſuccinea Funera venditata, Vernix 
ſunt, uti amiciſſimus D. Yogeding eptime monuit. Solvi olim Succinum & 


liquefeci, ſolo Ignis adminiculo, nulla alia re admixta, ſed fragilius juſto 


comperi, imminuta Coloris Gratia, Salinis Minutiis que Lateribus Vaſis 


adhxrebant cauſam reddentibus. Multo minus ad Terrarum aut Salium 


Claſſem Succinum referendum erit 3 quum Terris arctius cohereat, & Sali- 
bus fit pinguius, utriuſque etiam humidius. . Ad Bitumina & Sulphura pro- 
pius accedit z ut tamen Durities ipſum ab his diſcriminet, tam dura enim 
ac ſolida pura Bitumina aut Sulphura nemo indicabit. 

Durities vero Succinum inter Lapides, Splendor inter Gemmas collocat; ne- 
que Fragilitas .objiciatur ; Fragilis & Gagates Gemmaque Gemmis ſolidiores, 
nec tamen propterea Loco moventur : Elettrotoreute ſatis dura Succina ex- 
periuntur, alba in primis, ut ferri Aciem hebetent; Tormentaque & Mor- 
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aria Ludicra, a Pulveris Pyrii Exploſione illæſa, Soliditatem docent. Summa 


etiam Succini ex duritie & ſoliditate Gloria: faceſiant itaque friabilia ac 
fragilia, quæ Ignobilitate contempta ab Arte reſiciuntur. Sed Virtutum 
quæ Succinum A reliquis Gemmts diſcernunt, præcipua antiquis viſa Ai. 
va, ut Eleftrica ipſis vocarentur Corpora, que facultate trahendi quidpiam 
ad ſe pollerent; & celebre hujus Virtutis Nomen Platonis etiam ingenium 
in explicando exercuit. Recentior tas, quæ res naturales intentiori Ex- 
perimentorum cura explorat, aliis Gemmis, Lapidibus, Vitris, Bituminolis, 
3 Sulphuri, Aſphalto, Laccæ, communem vim atrahe¹i adver- 

Reliquis tamen Cemmis fortius Sccinumn attrahet, ut quod attritum pin- 
ole Effluvia eaque Tenacia copioſius emittit: Virtutem enim hanc oleoſis 
particulis adſcribendam perſuaſit Exherimentum, quod de Colophenia gemina 
cepi; altera enim poſt olei deſtillationem excepta. pariter ſe ee. addu- 
cenda levia probat; altera vero, quam poll Balſami nigri LI iquorem exemi, 


licet Nitida & quaſi Vitrea eſſet, nullam vim atlrahendi exferebat z nimirum 


illa, aliquid Pinguedinis retinuit, bec vero Capitis Mortui inſtar omni Bitum:- 
noſa Pinguedine prorſus exuta fuir. Veteres quzedam exceperunt, que non 
adduceret; Sympathie & Antipathie Miraculo; perperam admodum f1qui- 
dem & Ocymum & oleoſa & humida, ipſaſque aqueas Gu/tas Succino at- 
rahi pro lubitu demonſtro, inſigni &. polita Gleba admota; elegant fe Faculs, 
uando effluviis Ingredientibus Gu/ta in Bullam adſurgit, aut quando penda— 
la tranſilit. Sed & in Corpus humanum hac Virtute Succinrm git: fruſto 
Cervici alligato partem, quam leviter attingit, leni Sudore Humettam tactu 


percipies. D. Boyle, Angliæ primo Europe eruditz maximum quondam Decus | 


enarrabat & incredulo mihi afleverabat, illuſtris Proſapiæ Virginem Globu- 
lorum grandiorum lactei albeſcentis Corolla ita affectam, ut os in tremorem 
& quali Spaſmum ageretur, quoties Collo ſuſpenſam geſtaret, remota vero 
Corolla Tremorem ceſſaſſe & Convulſionem. Efficaciam autem ailrabendi Hu- 
mores in Fonticulis quidam Globulis Succineis perſenſere. 


Propria Succino eſt Fragrantia, qualem nulla Gemmarum exhalat; neque ex 
reliquis Nature Fœrtibus, Aromatice ſortis quidquam parem odorem ſpar- 


git; non Thus, non Myrrha, non Camphora, nec Maſtiche : in reſinarum intra 
Formicarum Acervos abditarum Globulis imitamentum habes Odoraminis, fed 
ut in attritis & accenſis diſcrimen ſe . illico. Diverſus eſt Flavorum 


ſive Igneorum ab albeſcentibus Odor ; illorum pinguia, adeoque blandiora, 
horum ſalſa & acriora ſunt Effluvia, quæ haud ſimiliter Nares afficiunt. Pe— 


culiaris quoque inter Gemmas Succinis eſt Sapor led & hic variat, uti Oleo/a- 
rum & Salinarum Particularum variat Miſcela; alba Fibras Lingua pungunt, 
flava non item. A pleriſque Gemmis & Colorum Varietatèe ditferunt: nigro- 


rem refugiunt; Opaca rara ſunt reperta; ſuperant inter Pura pellucida. De- 


nique, Levitate parem vix nominabas Cemmam. 
Princeps Virtus Corporibus Animalium mederi, ad quam Gloriam nulla 


Cemma æque accidit; crudum citra Artis Operam eſt ſalutare; ſive intus ſive 


extus applicetur, Indis & Chinenſibus ſutfitus in deliciis habetur, ut in luxum 
degeneret; ſed Catarrhis ex Pituila ſuffimentum prodeſſe vulgus notavit; Ex- 
palationibu/que Succinei, Aexipharmacis acceptum quondam tulerunt Eleclſcio- 
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reutæ Regiomontani, quod ipſi a Peſte manſerunt intacti; certe non efficacior 
adverſus Contagia ſuffitus, quam ex Succino; neque ulli ex Fodinis Litoris 

Sudavici graves aut peſiitentes crupere unquam Vapores. Fluxionibus Capitis 
alba perfolita Succina ſunt proficua, Cervici alligata humores avellunt ; blan- 
da quoque Oculis Flavcram affrictio; & Fonticulis $zccine; Globi lenius in- 
duntur. In Pulverem contuſum ad Urinam ciendam, ad Calculum propellen- 
dum, ad Muliebris Sexus menſtruum Profluvium movendum, multum va— 
lere, fi cætera ſunt paria, quotidiana Joquitur Experientia. Dono a generoſa 
Dajnina acceperam Calculum plurimum Unciarum, duos Articulos Digitorum 
& ſupra latum, tres longum, quem carnificem Ruſtica in Sinu Pudoris tres 
Menſes paſſa crat; dato Succini Ali Pulvere, Cochlearis Menſura, feliciter 
Carnificina liberata eſt; ipſam aniculam ad me adduct curavi, ut omnia ex- 
quirerem accuralins. Pariter Succini Pulvis, Vino infuſus, hinc ſub operculo 
incoctus, calido Vino epoto, & Urine & Calculo, & Menſibus trahendis in- 
ſervit, quamvis minus efficaciter. In memoratos Vs Medicos preſtat album 
ſumere ; falis enim maxima in his enitet Virtus. 

Magiſterium Reſinoſum ſalubriter Pilularum Forma uſurpatur, nec Ba ame 
Copaitæ cedet ; live Urina cienda, live Pituita generanda, live Gonorr hea tempe- 
randa : Idem Cephalicis Emplaſiris convenit. Colophonia Diaphorelicis quibuſque 
& Stomachicis Emplaſtris congruit; commodo maximo fi adverſus Paralyſiu, 
Apoplexiam, aut Epilefſiam, aut etiam Gangr@nam muniendæ ſunt Parts, ſump— 
tu minori: Debilitatos ab Arthritide Artus benigne fovet Oleum Succini Europe 


& Aſie præclarum præbet Medicamen, fed imprudentia Medicaſtrorum in- 


famiam incurrit; ſi quidem in Gonorrhea, Calculo & Menſibus ſuppreſſis ſepe 
in exitium ægrotis ceſſit: Parca ejus fit doſis, Gutta una & altera aliquot 
Drachmis ſacchari vires impertit: Frigido Pituitoſo Cerebro una Guttula Ver- 
tici aut Suturis illita medetur, G0 N10 excepta Auribuſque admota Flalus & 
Tinnitus diſcutit, Ambuſtas frigore partes reſtituit; Partui difficile fert opem, 
quod vel Veterinariis in Pra innotuit, quamvis his Pulvis magis in uſu, Ole- 
um autem eligendum quod Aerium, nulla ab 3 igne nota Emtyreumatis impreſſa, 
Albeſcens, ſubtiliſſimum & fragrantiſſimum. Salis Volatilis Succinei contra 
Erilepfiam alioſque affectus Cephalicos a Pituita ornndos decantata eſt Medi- 
cina : Sed & Diureticum inſigne præſtat. £E/ſentia Succini eſt Olei ſubtilior 
portio, adeoque eadem de hac tibi promittis commoda, fed que Spiritus 
Vini Mixtura diluta eſt largius in uſum aſſumi poteſt: valet quoque ad ar- 


cendam Gangrenam extus. Sunt qui Phlegma medicamentis adnumerant : Sed 


quodcunque ipſi ineſt Virium, Olei atque Salis reliquiis debetur, quibus fi 
privatur Faluum, ac fumoſis Exhalationibys imbutum reſtat. Quod poltre- 
mum deſtillat craſſum Oleum non niſi vulgo in trigidorum Artuum Mede- 
lam conveniet, Empyreuma enim graveolus reddit, ut ſatias æſtimem iſto ab- 
ſtinere, & Colophoniam integris Viribus ſervare. 

Illud unicum adjicio, me juſta Analyſi ductu Nature pura ab impuris ſepa- 
rando, blando in ſubſidium advocato Igne, vires Succini omnes ita coadunare, 
ut alva Fragrantia naliva, Pinguium & Salinarum Particularum ſalva quoque 
Eſficacia, externo internoque Uſui idoneum Remedium evadet. Balſamum 
Succineum voco, in quo remotis terreſtribus graveolentibus partibus Wi 
8 jores 
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liores atque delicatiores amiciſſimo fluoris nexu Arctæ coherent, nullo alieno 
in Societatem admiſſo. Quicquid a Succino crudo aut Arte quomo: 1ocun- 
que preparato expectari poteſt, citius, tutius & jucundius a noſtro Ba!ſamo 
præſtabitur. Interne forma Pilularum commodiſſime aſſumitur, aur Boli ; 
externe Apoplectici. cujus & Colorem præ ſe fert, Balſami in ee appli— 
catur, Gingivis, Linguz, Palato, in Deliquiis, in Paſſionibus Hyſtericis, Epi- 
lepticis, Paralyticis, cum fructu aiiricatur ; Prophylaxeos ergo quavis ſep i- 
mana bis terve Grana 5, 7, 10, imo 15, tuto uſurpantur; fimiliter in Renum, 
Veſicæ, Genitalium certis Morbis, admixtis Anodynis, contra tinnitum Au— 
rium quam Oleum affert Medelam, at certiorem. Non male apud Hofman- 
um & Etmullerum Balſami Peruvian Gratia Oleo Succini jungitur. Alt fe- 
licior Peruviani & noſtri Balſami Succinéi, adverſus Gonor rheam & Fluorem 
Album imprimis, Societas erit. 

Succini notior eſt Deſtillatio, quam ut deſcribi opus habeat. It XX. 
retorta huic negotio inſervire valent, verum per Rimas multum Olei & Salis 
elabitur ſi XX. adhibes. Vehementiſſimam enim Olei & Salis vim nullum 
Lutum Philoſophicum coercebit; præſtat 1gitur retortæ Opera uti, attenden- 
dum autem ut alba ſi Salis ft Olei copiam elicere ſatagis, ut flava cligas Ye + + 
Ib j. albi recepi Salis Volatilis 3 Uzc. quum ex flavi lb | J. vix elicias. Felicius 
quoque & ſuavius Oleum proveniet, fi polita Fragments aut nitida, tenui 
Cortici lucida fruſta, quam ſi impura, crafa Crujta inveſtita, aut vulgare: m 
Raſuram idhibueris, nihil autem Succino eſt admilcendum, quamvis Silices 


4\ 
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& Arenas addere olim fuit in uſu. Abſit Ignis vehementia, ex Arena Calor 
leviter intenditur, atque juſto Regimine mox cum I'nlegmate .therea Ole! 
portio aſcendit, quam limpidam peculiari vale excipies, ubi flaveicens Oleum 
prodiit cum Sale Volatili ceſſet Doſtillatio. 

Urgeri quidem poteſt Succinum, ut craſſum Liquorem nigrum ſundat, pa- 
rumque capitis Mortui nigri & tplendentis inſtar Colophonize erit Rel ſiduum, 
ſed hoc omni virtute Olci & Salis eſt ſpoliatum, ex lb 1s. albi reftabar Unc. 
hujus Capitis Mortui. Sed præſtat aliquas Colophoniz vires relinquere, 
quando gratior hujus pre fœtido nigro Balſamo eſt uſus. Sal Volatile, quo 
ad Roſtrum Vaſis evolavit, aut Lateribus adhæſit, calida Aqua abluicur, at- 
que ut ab admixtis Oleoſis particulis ſepatetur, Charta bilinefactala ſolutio 
percolatur, tranſeunte Sale, reſtitat Oleum, a /o!utione percolata poltea ſu- 
perfluus Humor abſtrahitur, ut :ertia Pars relinquatur, que frigori expo- 
nitur, atque ſingulare Salis concreſcunt Chryſtalli, Miliares quali | live Gran- 
dinoſi. Alius elt modus Sal depurandi, ſi feculentum vitro longioris Colli 
inditum Cinerum aut Arenarum Calori exponitur. Nives enim Floccis, 
five Spiculis ad ſublimiora Loca evolantibus, in Fundo impurior pars hæret, 
verum hac Operatio cum jactura Vitri & Salis eſt conjuncta, Quidem & 
Phlegmati ſeparando ſtudent, verum rectius hoc cum Aqua, quæ Sal Volatile 
imbibir, jungitur, ut pariter Sale ſua exuatur, neque reerata Deſtillatio 
illi conciliabit Virtutem, niſi a Sale Volalili illam acceperit, nec gratus 
Phlegmatis Odor, ut in Salis Volatilis Conſervationem commendari pol- 
ſer, 
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Accepi ex lb ſs. Albi Phlegmatis + Unc. quod Salis Succinei ſapore erat im- 
butum, repetita autem Deſtillatione fumum ſolum ſapiebat, cetera Fatuum 
& ingrati Odoris. In Colophonia, ſi non prorſus fuerit exuſto, aliquid Salis 
Jatitar, quod ope Aquæ calidæ, mora quadam Macerationis educes: nonnullis 
hoc Sal fixum Succint audit; non recte, quia parilis Volatice eſt Virtutis, 
Sapore & Odore codem : Colophonig autem Virtutem hoc quodcunque ef} 
Salis intendit. Olcum omne, et alta opera depuretur non opus eft, modo 
recipiens vas juſto tempore mutetur, atque rite inſtituatur Deſtillatio, puriſſi- 
mum ſtatim accipies. Qualitates Olei Succinei ex Bitumine five Oleo Terra 
ſunt derivandæ, qua in re Ol. B:rrichio minime refragor; ſed quod idem 
omnes Virtutes Succinei Petræ Oleo vult communes, in hoc diſſentio: alte- 
ratum enim Succineum Odor & Sapor ab illo Olei Petre aut Terre diverſus 
demonſtrat; at Olei ex Ligni fofilis deſtillatione, Odor Olei Petræ, non au- 
tem Succinei Odori congruit : Credo autem Alterationem Olei Terræ in 


Succino Salium intimæ deberi Combination!” Quænam vero iſta ſint Salia 


determinare non licet, illa ipſa tamen erunt quæ Succini Sal Volatile ſua 
Miſtura progenerant. Nullum enim eſt Succinum, cujuſcunque fit Coloris, 


quod Sale Volatili deſtituatur, atque a Sale Volatile omnis iſta peculiaris 


Fragrantia; quantoque Sale abundant, tanto in attritu /ragrantiora experieris. 
Ut autem temerarium Nature Arcana definire, ex Vitrioli tamen Martialis 


Corpore Sal iſtud Succineum majori ex parte componi citra crimen audatter 


aſtero ; etenim in albis Sale Volatili inſigniter pollentibus, & Odore & Sa- 
pore Chalcanthum tale manifeſto deprehenditur. Sed minime communi Vi- 
triolo Sal Succini adſeribimus; Yitriolum alteratum it oportet, quod tale Vir- 
tutis ſingularis Sal Volatile producit. Eſſe autem Vitriolum Prufſicum ab alia- 
rum Regionum Chalcantho diverſæ Nature, Analyſis inferius declarabit. 
Certe ab Acido Originem trahere Sal Volatile, acidus, iſque non ingratus, 
ferme vinoſus Sapor arguit; ad Spiritum Vitrioli Philoſophicum proxime hæc 
ratia Acoris in Sale Volatili Succini accedit; pungit, minime corrodens, 
affuſoque Spiritu Vitrioli non efferveſcit neque ebullit, nec conſumitur, cum 
Sp. Salis Armon, commiſſum Bullulis excitatis cum ſtridore abſorbetur. Sub- 


tiliſſimum hunc & gratiſſimum Volaticum Salis Succint acorem Moderationi 


Bituminofarum Exhalationum vindico, quemadmodum Sp. Vini cum Spiriti- 
bus Nitri, aut Salis combinatus, hos mitiores reddit, ut dulces audiant. ou 
it, 
t ut he per Ditiones Vitrioli tranſitum faciant, quas dum permeant, ſubti- 
liſſima Vitrioli Efluvia codem Calore excitata ſecum rapiunt, minori, ma- 
jorive Copia, atque in Matricem Ligneam auferunt ut junctis ſeminiis Succi- 
nea pronaſcatur Proles. i 
Succini qua in Pollinem terendo redigitur, levior eſt Præparatio; equidem 
parum intereſt Pulverem contendendo an terendo minutum exhibeas, ſcil. 
utroque modo prodeſt, vel Brutorum Exemplo, quæ avide Succinorum Minu- 


tias devorare annotavimus. Verumtamen quod Diviſio in minima ad facilio- 


rem commiſtionem cum Succo nativo Animalis diſponit, non inutilis in Medi- 


cina iſta erit Opera, Infuſionem Succini aut Coctionem præterirem, niſi inter 
| | Euporiſta 


( 487 ) 
Euporiſta Domeſtica merito he Præparationes locum ſibi dari poſcerent : 
certum eſt, quod Virtus Succini coquendo in vinum tranſeat; ſed infun- 
dendo atque digerendo vinum Succino medicatum impetrabis. Eſſentiam 
five Tincturam aſſuſus Succino Sp. Vini parat, qui tamen A puris albis Fla- 
vedine non tingitur; an Sp. Vini igneus præſtet, an dilutus, in dubium vo— 
caveris, illum enim Oleoſæ hunc Saline partes depoſcunt, verum cedit Suc- 
cinum utrique & per Digeſtionis quamcunque moram neceſſe eſt, ut Sp. Vini 
tandem reddatur dilutior, præferendus itaque generoſior. Felicius autem 
Tindlura proveniet, fi Ramenia tenuiſſima cum Sp. Vini ſociaveris: quidam 
Ol. Tartari per Del. aut Salis Fixali addunt, aut his Sp. Vini acuunt, ut 
major virtus & ocyus in Spiritum tranſeat, non male, nifi quod alieni Par- 
ticeps hæc evadat Tinctura. Sed & Ebullitione in vitro oblongi Colli 
Succinum felicius diſſolvitur, ut virtus prompte ſuſcipiatur, & Spiritus 
illa ſaturetur penitus, id quod ſola Digeſtio longiſſima Mora demum aſle- 
quetur. | - | | 
Majores Magiſterium ex Succini extracto per Acidum redigere ſatege— 
runt, nullo opere Prætio, ft Acidum Succini Pulveri aſſociare cupis, te- 
rendo idem aſſequeris rectius. Præſtantius Magiſterium dabit Tin#ura ab- 
ſtracto Sp. Vini Reſinoſum illud eſt, imo ipſa Relina five Oleoſa Pars Succini 
qualemcunque mutationem paſſa; ſiquidem Sp. Vini quem deſtillando re— 
cipis Succineis Viribus impregnatus intimam ſui cum Succino unionem in— 
dicat. | | 7 
Ligni Fofſilis Fragmenta contuſa Aqua Calida maceravi, Lixivium ſubdul- 
cis Aluminofi aut Marlialis potius erat Saporis, ut ægre tandem aliquid H- 
triolici perſcentiſceres; fed ad Chryſtallos Salinos congregandos inſpiſſatum, 
magis atque magis Vitriclicum Saporem prodebat, ipſique CHryſtalli eundem 
referebant, niſi quod primum Marlialis Dulcedo Linguam afficeret: id 
quod repetendo Solutionem & Corporationem in Chryſtallos denuo expertus 
ſum. Exutum Sale Lignum retortæ indidi; & Calore Arenæ intenſiſſimo, 
ut intra vitrum Fragmenta canderent, omnem Humorem elicui: Lacteus 
prorſus erat Liquor qui prodibat, ſpecie Emulſionis Amygdalarum, quadam 
poſtea in Superficie Cuticula, & ſubſidentibus in Fundo particulis Calci— 
formibus. Odor graviſſimus Sulphureus qui totum Hyſacauſtuum illico per- 
vadebat; ſed propius admoto Liquore Nares Succineum quid percipie- 
bant, non quidem Fragrantis Glebæ aut Olei, fed Phlegmatis ut poſt De- 
ſtillationem in Retorta reſidui: Sapor quoque qualis Phlegmatis, fumoſus ab 
Empyreumate, {alſo Aciduli, quidpiam Guſtui intermiſcens. Laéteus Color 
in Liquore poſtea diſparuit, pinguiori Relicta Cuticula. Denuo Paricm Igni— 
fect exponi, ſi qua Sl Folatile & puriores Olei Guttas reiterata Deſtillatione 
exciperem : Verum Salis Volatilis nihil aſcendit, Oleoſæ autem Particulæ- 
ſubtiliores innalabant, non amplius in modum Cuticule cohærentes; quæ— 
dam etiam Forma Globulorum pellucidorum fundum petierant, igneo Suc— 
cini Colore conſpicuæ. Exigua Portio Olei, aliquot Guttarum ex lb j. Li- 
quoris, Sapore & Odore Oleum Petræ prorſus imitabatur. Globuli vero, 
ut in Fundo Reſinoſi apparerent, levi Concuſſione Liquori commiſcebantur. 
= Calciformes 
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Calciformes Particulꝶ tenuiori terreſtri Portioni adſeribendæ erunt, Ignis vi 
ſurſum elatz:. 5 F | e 
Lignum ex Retorta exemptum Brunno Ferruginei erat Coloris, multum 
Sulphuris exhalabat, accenſum inſtar Fomitis Ignem alebat, Superficies ejus 
leviter Rubro Pulviſculo conſperſa fuerit. 0 N 
Crucibulo impoſitum per tres Horas Ignis exercuit, refrigeratum pa- 


riter Cinnabarino quaſi Pulviſculo obtectum tuit : Flammæ admotum minus 


prompte Ignem ſuſcepit, neque diu detinuit, nedum ut Fomitis inſtar /e. 
pagaſſet, ſpirabat autem Sulphur auratum, hujuſque Sa porem commanlum 
præbuit; accenſum vero minus Sriphrris exhalabat quam quod in Retorta 
erat relictum: Colore etiam lucidiorl. Denuo in Crucibulo ultra no- 
vem Horas detinuimns, - neque accendi amplius potuit, fed inſtar Amiay- 
hi album poſt Ignitionem comparebat, nullo Sulphuris Odore. Color 
poſt tam longam in Crucibulo Moram ex Gri/-o partim nigricans, par- 
tim ſplendens; Microſcopii ope aliæ partes inftar Scoriarum, ali inſtar 
Chryſocollæ, aliæ inſtar Calcis efformatæ dignoſcebantur. Toſtum atque 


exuſtum ſatis Lignum felle Vitri admixto, Igni Fuſorio expoſuimus; & 


facile coierunt in Maſſam, que Granulæ diſparſa Reguli Marlialis exhi- 
buit poſtea, Dum vero in unum Corpus iſta Granula fortiori Igne cogere 
intendimus, Colliguata cum Regulo Maſſa, ex nigro ſplendens, Vitrea pro- 
gucta et. | | | OS 

Nalivum Vitriolum, five illud Amianthi-forme, five Fuſum alterum, attritu 


Chalybis prodlit ſibi non cum Venere, fed cum Marte Socictatem initam 3 nul- 


lam enim Cupri indicem Rubedinem relinquit. Natvum Amianthi-forme 
ſolutum & in CHryſtallos redactum idem confirmat ; ſubdulcis enim ac plane 


Martialis primo Senſu percipitur Sapor, qualis Salis five Solutionibus Mar- 
tis Chryſtalli non iſta Specie qua Goſarienſe concreſcunt: Solutionum au— 
tem prius depurgavimus affuſa Urina, atque ſemotis Fæcibus concrevit Terra 
Foliacea, reliquus Liquor Chryſtallus Sappharim ferme Coloris inæquali— 
bus Angulis exhibuit. Cæterum ex Solutione inſpiſſata hincque Filtrata, 
ſuccedente Evaporatione, album Oleum produt, quod Furno Piſtoris levi- 


ter calcinatum Loricatæ Retortæ inditum Sy. Vitrioli intra 24 Horas fudit 
egregium, qualem ex Oleo Martis alias Officinæ parare ſolent. In Col- 


chotare multum Salis Olei adhuc latere, ope Microſcopii exploravimus, 
ut pateat quomodo Oleum in Colchotare Aeri expoſito regenerari intelli- 
gendum. 

Terram Corticoſam ejuſdem cum Ligno Foſſili eſſe Nature Ignis Examen 
confirmavit; leviori Toſtione Opus erat ut ex hac aliquid Metallici eli- 


ceremus, licet quod obtinuimus exiguum eſſet. Ex Luto Ceruleo olim 


per Deſtillationem Spiritum nactus ſum Volatilem Sulphurei Odoris & 


Bituminoſi quid in Superficie comparebat. Terram vero Flavum ad Mar- 


tem inclinare adverti, & Vitriolici aliquid traxiſſe ex Confinio Sapor arguit 
& Odor. | 


Inter Regias Opes, antiquiſſimis Temporibus, Theſaurus hic Succinorum 


repoſitus fuit Regibus, qui Terras Succiniferas tenuere jam olim Syccina 
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colligentibus; ut Magnificentia Munerum aliis pares eſſent. Apud Solinum, 
Rex Germanie (Pruſſiæ intelligendus, quam Germania tantis opibus Succinei; 
nunquam gaviſa ſit) tredecim millia Librarum Neroni Donum miſit, non 
unius ſed plurimorum annorum congeſtus Acervus. Pruſſia inter Regalia 
Crucigerorum ordini Succina vindicavit, aliquo in eadem Epiſcon! anbienf 5 
Jure. Atque publica Autoritate Colle&io eſt inſtituta, ſeveris in depeculato- 
res legibus. Seceſſione Civitatum ordinis Erarium acciſis Syccii reditibus 
non leve detrimentum paſſum eſt, quamvis obnixe omnia g ret ut integro 
Theſauro ſolide potiretur. Poſt Crucigeros Ducum Pru/e que fuerit in ſeve- 
randis Fiſco Succinis cura. Annales potius eloquuntur : Deſſinati tamen operi 
memorantur Litoris Sudavici Coloni, quibus ex Capitancatibus Scakerſi & 
Fiſchafiano additi ſunt alii; Servituti non ſtat dies, ſed ſi quod capture tem- 
pus commodum, diu noctuque, Hyeme æque ac Eſtate, Stipendium his, 
Domus inſtructa & Agellus, atque a Tributis immunitas, hauſtique vel lecti 
Fuccini modius modio Salis redhoſtitur. Foil præſens pecunia adjicit Aucta- 
rium. Crucigeri Dominum Succinorum vocabant qui Succineis rebus præerat; 
alicubi & Commendatoribus iſta Cura incumbebat. Sub Divo Alberto Ma- 
giſtrorum atque poſtea Camerariorum nomen frequentius fuit, Equeſtris 
dignitatis viris hoc Munere defungentibus: Noſtra tate partem muneris 
capit Capitaneatus Fiſchuſani Præfectus, partem Feloniorum Director, Admi- 
niſtratore Litoris peculiari. Adminiſtratori Cuſtodes Litoris Fquites Di- 
mond Keuten) præſto ſunt; Equitibus autem adjunct ſunt ſervi Cameræ 
(Hunmer Muſta) qui Pedeſtres cum Equitibus Munus cuſtodiendi alternant, 
quandoque fi opus eſt, & horum vices obeunt. 

Adminiſtratoris 2 e eſt ad operas ordinandas juſſa edere, Succina un- 
dique recipere, congeſta Regiomontum tranſmittere, Furta præcavere, de in- 
ventis diſceptare, & Regale ſereniſſimi ubique inviolabili præſtare. Hujus 
etiam eſt Sal Colonis diſtribuere. Equites & ſervi Cameræ Litus de die obe- 
quitant aut circumeunt, ne quis Succina tollat; iidem tempeſtates obſervant 
& Colonos ſi hauriendum fodiendumque convocant, Foſſumque & Hauſtum 
recipiunt. Nulli Colonorum Succina detinere domi licet, ied ad Eg aut 
alium, cui iſtud delegatum deferunt; que in Pillaviæ & Neringie Recentiorts 
Litore leguntur, ſcriba Feloni ab his ſuſcipit. Si quando Anguſtia temporis, 
inſigniori Copia, i#Litore ſeligere non permittet, Domunn al! ortandi Facul- 
tas concedetur; vi juramenti autem proxima Luce eadem redqunt. inter 
hauriendum & fodiendum Operariis Sacculus a Collo pendet, & Furti reus 
habetur qui veſtimento Glebam abdidit. Recepta a Colonis 77dmiii/!; ator 
exhibentur a quo Regiomonti in Succinorum Camera reconduntur, atque bi. 
ſente Directore Feloniorum diſcernuntur & divenduntur. Olim plures Sœccino- 
rum Camere erant, Lochſteti, Dirſcbkeini, Meme. , Germovie, fins guliique 
{ut preerant Magiſtri. 

Extra Litora, - Succina in Prædiis Fiſci reperta Præfectis ſunt 1 
quæ in privatorum Fundis, ſi non Privilegio Domino vendlicar; poterunt, 
Fiſco neceſſe eſt pariter cedant; quamvis hactenus privatis invidendas ex 
Succino opes obtigiſſe non memini. 


1 mati Succinorum captura erat elocata, ut certa Annua ſum— 
or... II. Rrr ma 
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ma præſentis Pecuniæ 10000 aut 12000 Talerorum redimeretur, præterquam 1 
quod in Colonos impenſæ erant faciendæ. Verum plus Queſtus ad Fiſcum 9 
rediit, poſtquam publica Autoritate non ſolum curata, ſed & divendita ſunt x 
Succina, certo pretio cuilibet generi Succinorum ad Menſuram ſtatuto. : 
__ Srnccinee Rudes Glebe in auctarium pretii diſcernuntur, Capitales (Haubt 

Stuck) aliquot Unciarum pondere, carius veneunt 3 Tornatiles (Dubly) Pal- 

ina Long itudine ac Latitudine minoris conſtant ; Minime (NMauſis) his ce- 

dunt. Illis autem, quæ aliquot Librarus pondera æquant, nulla certa eſt 
Eſtimatio. Puritas, dignitas Coloris, pretium adauget ; viliſſima habentur 

impura (Dibluc) pretioſiſſima Alba Lactea. 

Crucigeris Dominis, Lubecenſes & Stolpenſes Succinorum Commerciis incla- 
ruere; poſtea & Gedanenſes atque Regiomontani, Noſtra tate Gedanenſium 
maximus ex $uccinis eſt Queſtus, poſtquam Mercatores Pruſſica ad fe traxere, 
Electrotoreularumque Collegium que Neringie Recentis Litus offert, ſolide pol- 

ſidet. Cruda Orientalibus Populis magno Pretio venduntur; Armeniique & 
Perſiz olim Regicmonto aſportari curarunt, Lucro Civium non contemnendo. 
Cæterum Ars Electrotoreutarum majorem Queſtum facit, Sculptura ac Cela- 
tura aut Torno varias Figuras inducendo, ut inter pretioſiſſima habeantur 
ex Succinis fabrefacta opera. Operibus pretium intendit fi ex eadem Maſſa 
integra confecta, ſi nobilioribus Coloribus ſunt conſpicua, ſi rariora Naturæ 
Pigmenta monſtrant. 5 e ; 

Primus ego perſuaſi, ut 7alos & Gallos imitentur, qui Effigiem Rerum & 
Animalium Segmentis aut Teſſellis Gemmarum ingenioſe componunt, Et ſuc- 
cederet opus, ſi ſupremi Domini juſſa accederent, Facultaſque daretur ſeli- 
gendi quæ ad Vermiculata ſive Muſiva iſtiuſmodi Opera requiruntur; etenim 
opaci Colores, quibus Ars maxime indiget, in Succinis occurrunt rariſſimi. 

Neque ſolum Arte Toreutica, ſed & Pharmaceutica ex Succinis Lucrum redigi 
poteſt; quum Agyrtæ circumforanei adulteratis Oleis & Balſamis Succinorun 
tantum Argenti lucrentur. Præterea Yernicis & Succino magnus eſt uſus; 

atque Lacc@ non cedit Succinum, ſi recte preparatur. Infectores quoque Pel- 
lium, Ryfi imprimis ac Judæi, Succinum opere adhibent, ut & horum Ra— 


tione ex Succino Queſtus promitti queat. 


4: odd foro LXV. I lately received from one that liveth on the {if of the Baltick Sea, 
Ie, 1 Piece of Amber, which is ſo ſoft that I printed my Seal on it. It is yellowiſh 
1.64 pla. as moſt Amber is, tranſparent and burning as other Amber, but its Scent 
ſtronger, as if it were a kind of Glutinous Bitumen; and yet it hath been caſt 
up from the Sea this Year, and was found among other Pieces. A very cre- 
dible Perſon related at the ſame time, that he had been Maſter of a ſmall 
Piece of Amber, ſoft on one ſide, and very hard on the other, wherein lay 
buried a Fly. | | 
+66 p.2023, Succinum quod Sigillo cedit inter omnium rariſſima que àpud nos reperi- 
untur, merito habetur; quippe dum vixi, ſi bina illa Fruſta, que penes me 
habeo, excipias, ne unquam quidem vel minimum Fruſtulum vidi, ut tale 
a multis Annis ſollicite quæſiverim. An unquam Fruſtulum, altera parte 
alle, altera duriſſimum, poſſim impetrare, valde dubito. 
51404 5 LXVI. The 
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LXVI. The chief Fiſher upon the Inland Poiſonous Sea near Dantzich, the Hour 4 
formed me, that 2 or 3 Years ago fiſhing in this Sea, his Net brought up  Kirly;/ es. 
conſiderable large Piece of white Amber, which was a Rarity he preſented to 48-47 win 11 
one of the chief Fathers of the Olives Abby, to which the Sea belongs. Now F. XXI. 
ſince this Sea lies high, and about 3 German Miles diſtant from the Occan; 
and ſince alſo the neighbouring Woods, that bear none but highly reſinous 
Trees, cannot be reaſonably ſaid to furniſh ſuch Amber, that Conjecture, 
which imports that Amber is a Bituminous Fluid Subſtance, hardened by the 


Aqua-aerial Particles upon it, may receive ſome Confirmation from this 
Account, 


LXVII. Having Occaſion in Fuly 1674, to view certain Foſſils, which 3 
had diſpoſed into divers Drawers in a Cabinet made of Barbadoes Cedar, I Stones, i 
obſerved many of the Stones in every Drawer, and ſome were lapped up in * 

881 . 8 a : 5 s epetavie 
Papers) to be thick covered over with a liquid Roſin, like Venice Tur- Ren; by 
pentine; though after diligent Search, there appeared no manner of Exuda- er 


. nil 10. P. 224. 


tion in any part of the Cabinet. 5 


Of the many ſorts of Stones I there had, divers eſcaped, but not any of 
the Hæmalites kind; having therein Manganes, Sciſtos, Botryades, &c. which 
were all deeply concerned, and amongſt perhaps 500 Pieces of the Afroites 
here and there one or two in an Apartment, and ſometimes more were 
ſeized, and the reſt dry ; as it fares with People in the time of the Plague 
in one and the ſame Houſe. I farther obſerved that Stones of a ſoft and 
open Grain, as well as thoſe of a hard and poliſhed Superficies, were con- 
cerned in a manner alike, * . 

It is certain, that the whole Body of the Turpentize of the Cedar- Mood was 
carried forth into the Air, and floating therein, was again condenſed into 
its own proper Form upon theſe Stones. This makes it more than proba- 
ble, that odoriferous Bodies emit and ſpend their very Subſtance. Thus 
Camphire is ſaid, if not well ſecured, totally to fly away. Again it is hence 
evident, that» there is great Difference betwixt the Diſtillation of Vegeta- 
ble Juices, and the Emiſſion of Effluviums, or this natural Diſtillation : 
That really ſeparating and dividing the Subſtance into different Parts; but 
this carrying out the whole entirely and unaltered in its Nature. 


LXVIII. Non ſolum Succinum & Gagates allectant Corpuſcula, ſed & A Catalogu: 
Adamas, Saphirus,, Carbunculus, Tris Gemma, Opalus, Amethyſtus, Pſendo- Be bs 
a-daneas, Briſtolienſis, Berillus && Chryſtallus: Item, Hyacinthys, Granatus, Pr. R. Vior, 
Bohemicus, Vitrum, & ex Vitro ſive Chryſtallo, Gemme@ Aduiterate, Vitrum! , Fut, 
Antimonii & Saturni, Omnes Fluores ex Fodinis, Bellemnites, Sulphur, Maſtix, 

Cera figillaris ex Lacca, Reſina Durior, Arſenicum ſed imbecillius, & Cælo 
ſicco Sal Cemmæ, Lapis ſpecularis, & Alumen Rupeum. 
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Ambergreee LXIX. 1. The ſeveral Trials and Obſervations of my own about Amber- 


* THY greece having long kept me from acquieſcing either in the vulgar Opinions, or 
By .. com. thoſe of ſome learned Men concerning it; yet I confeſs, my Experiments did 
L 57, much leſs diſcover what it is, than the following Paper has done, in caſe we 
97. 2.6113. may ſafely and intirely give Credit to its Information, and that it reach to all 
kinds of Ambergreece. And probably you will be invited to look upon this 
Account, tho? not as compleat, yet as very ſincere, and on that ſcore credible, 

if you conſider, that this was not written by a Philoſopher to broach a Para- 

dox, or ſerve an Hypotheſis, but by a Merchant or Factor for his Superiors, 

to give them an Account of a Matter of Fact; and that this Paſſage is ex- 


tant in an Authentick Fournal, wherein the Affairs of the Dutch and India 


Company were by publick Order from time to time regiſtered at their chief 
Colony Batavia, which was lately taken in a Dutch Eaſt-Indian Prize, And 
it appears by the Paper itſelf, that the Relation was not looked upon as a 


doubtful thing, but as a thing from which a practical Way may be deduced 
to make this Diſcovery eaſily Lucriferous to the Dutch Company. 
Ambergreecèe (ſays the Journaliſt, Mar. 1. 1672.) is not the Scum or Ex- 
e crement of the Whale, &c. but it iſſues out of the Root of a Tree, which Tree 
& how far ſoever it ſtands on the Land, always ſhoots forth its Roots towards the 
« Sea, ſeeking the Warmth of it, thereby to deliver the falteſt Gum that comes out 
&« of it: Which Tree otherwiſe by its copious Fatneſs might be burnt and deſtroyed. 
« Where-ever that fat Gum is ſhot into the Sea, it is ſo tough, that it is not eaſily 
e broken from the Root, unleſs its own Weight, and the Working of the warm Sea 
doth it, and ſo it floats on the Sea, | 


A 


* 


c 


ev 


«« There was found by a Soldier 3 of a Pound, and by the Chief, two Pieces 


« weighing 5 Pounds. If you plant the Trees where the Stream jets to the Shore, 
&« then the Stream will caſt it up to a great Advantage. : 
4s Juin, 2. An ignorant Fellow in Jamaica, about two Years ago, found 150 
Production, Pound Weight of Ambergreece daſhed on the Shore, at a Place in theſe Parts 
LES called Ambergreece- Point, where the Spaniards come uſually once a Year to 
232-2, 711, look for it. This vaſt Quantity was divided into two Parts ;., ſuppoſed by 
Rolling and Tumbling in the Sea. This Man tells me, that it is produced 
from a Creature, as Honey or Silk. And I ſaw in ſundry Places of this 
Body, the Beaks, Wings, and Part of the Body of the Creature, which 
preſerved ſome time by me. He adds, That he has ſeen the Crea- 
tures alive, and believes they ſwarm as Bees, on the Sea-Shore, or in 


the Sea. 


Ibe Produc: LXX. 1. S. Boccone having been preſent at the Coral-Fiſhing, in the 


1 C:ral, Channel of Maſina, which lepirates Calabria from Sicily, relates in a Letter 
cone, „. 99. Of his, written on that Subject to Signior Marchetti at Piſa, that before the 
P. 61588 Coral. Fiſhers drew their Nets out of the Water, he immerſed his Hand and 
Arm into the Sea, to feel whether the Coral was ſoft under the Water, be- 
fore it was drawn up in the Air, and found it altogether hard, except the 


round 
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round End, which having been bruiſed with his Nails, he found it made 


uß of 5 or 6 little Cells, full of a white and ſomewhat mucilaginous Li- 


quor, reſembling that milky Juice, found in Summer in the long Cods of 
the Herb called Fluvialis Piſtana Foliis Denticulatis, ſpoken of by Fohn Bau- 
Binus. | 
This Coralline Juice he calls Leven, becauſe, having taſted it himſelf, as well 
as the Mariners did, they always found it of a ſharp and aſtringent Taſte, 
in ſuch Pieces as they came recently out of the Sea; thoſe that are dried, 
loſing that part of the Taſte which is acrimonious, and retaining only that 
which is aſtringent : Which Change of Taſte he affirms to be made in 
about 6 Hours after the Coral hath been drawn up ; in which time alſo, the 
ſaid Leven, that is incloſed in the Pores 1s dried, and hath changed its Co- 


lour. He inclines ſtrongly to the Opinion of thoſe who conceive, that the 


long Concoction of the Ferment fixes the Parts, and produces the red Co- 
lour, eſpecially being near to the hard Coral, and the red Vermillion, which 
ſurrounds 1t. 


2. M. Guiſony is of Opinion, that Coral is ſo far from being a Plant, that zy A Gu. 
it is a mere Mineral compoſed of much Salt, and a little Earth ; and that it is 15 K 


formed into that Subſtance by a Participation of divers Salts, that enſues up- 
on the Encounter of the Earth with thoſe Salts ; after the manner of the 
known Metallick Tree, which, in a very little time, is formed, and increaſed 


by the Settling and Combination of Mercury and Silver, diſſolved in Agua 
Fortis, and afterwards caſt into common Water; the Parts of this Mineral 


and Metal joining themſelves one to another. Which thing alſo happens 
in ſome ſubterraneous Grotto's, where, by a continual and long Fall of Water, 
drops many forts of Figures, and amongſt them Shapes of little Trees are 
formed. This Sentiment he confirms, by alledging, that he can ſhew a Ha“. 


of Coral, which being caſt into Water, and there diſſolved, upon the Eva- 


poration of that Water by a gentle Heat, is preſently coagulated, and con- 
verted into ſtore of ſmall Sticks, reſembling a little Foreſt. 


LXXI. 1. The Stones figured like Plants, which Agricola calls Trochite, Trois s 


Entrochi de- 


and the compound ones Eutrochi; we in Engliſh, St. Cutberd's Beads , are (like 


the Lapides ꝓudaici) of an opaque and dark-coloured Spar; tho* I have of them . Liter, 
from fome Parts of England, of a white Spar or Cawke, as our Miners call it. OO 
They all break like Flint, polithed and ſhining. : 


Vinegar, as a Menſtruum, will corrode and diſſolve them, (as well as all 
Foffils, of what Figures ſoever) provided they be broken into different {mall 


Grains , and if the Bottom of the Veſſel hinder not, they will be moved from 


Place to Place by it. | my 
The Figure of the Trochite is cylindrical : the utmoſt Round or Circle, (we 
ſpeak of one ſingle Joint, which Agricola calls Trochites) is in general ſmooth, 
both the flat Sides are thick, drawn with fine and ſmall Rays, from a certain 
Hole in the Middle to the Circumſerence. Two, three, or more of theſe 
Trocpitæ joined together, make up that other Stone, which is called Eztro- 
CD03, 


a * * 
2 
r 


3 


bs 
to 


( 494 9. 
chos. The Trochilæ, or ſingle Joints, are ſo ſet together, that the Rays of 
the one enter into the other P UIFOWS, as in the Sudures of the Fcull. 

They are found very plentifully in the Scars at Braugbton and Stack, little 
Villages in Craven, I never met with any much above two Inches about - 
others ther are as ſmall as the ſmalleſt Pin, and of all Magnitudes betwixt 
thoſe Provortions, They are all broken Bodies; ſome ſhorter Pieces, ſome 
longer, a and {ome of chen indeed Trochite, that is, but {ſingle Joints, I neve) 
found one entire Piece much above 2 Inches long, and' that very rarely 
oo; in ſome of which long Pieces, I have reckoned above 30 Joints. And as 
they are all broken Bodies, lo are they found dejected, and lying confuſedly 
in the Rock: : ; which, in ſome Places, where they are to be had, is as hard as 
Marble; in other Places ſoft and ſhelly (as they call it) that is, rotten, and 
periſhed with the Wet and Air. And though in ſome Places they are but 
tprinkled here and there in the Rock, yet there are whole Beds of Rock of 
ery, tent, which are made up, for the moſt part, of theſe, and other figu- 

£1 $7075, as Blvalve, Serpentine, Turbinate, &c. as at Braughton. 

As to the Hijuries they have received, in their Removal from the natura! 
Poſture, if not Place of their Growth and Formation, they are manifeſt ; for, 
velides their being all broken Bodies, we find many of them depreſſed and 
cruſhed, as if the Joint of a hollow Cane ſhould be trod under Foot : Theſe 


. Cruſhes being allo real Cracks, as of a Stone or Glaſs. Again, Theſe Stone, 


conſiſting of many Yertebr@ or Joints, they are many of them ſtrangely die- 
cated ; ſometimes two, three, or more of the Joints in a Piece are ſlipped 
out of order, or rank; and ſometimes a whole Series of Joints, as when a 
Pack of Crown Pieces leans obliquely upon a Table. Farther, Others I 
have, that are twiſted like a Cord; if this poſſibly may be reckoned among 
the Injuries. Laſtly, Some have their Joints indeed even, and in file; 
but are yet ſtuffed with a foreign Matter, as when Bricks are laid in 
Mortar. 

There 1s great Variety as to the Thickneſs of the Trochite or ſingle Joints, 
ſome are ſo thin, that they are ſcarce the full of the 24th Part of an Inch; 
others are a full quarter of an Inch thick : Of theſe latter I only found at 
Stock. Betwixt theſe Extremes, there are Joints of all Meaſures in divers 
Pieces; but in one and the fame Piece, they are moſtly of an equal Thick- 
nels. And there are ſlender and ſmall Entrochi, or Pieces, which have as 
thick Joints as the biggeſt and faireſt Pieces. : 

There is alſo ſome Difference in the Seams, or cloſing of the Jong: Some 
are but ſeemingly jointed, which appears by this; that if they be eaten down 
a while in diſtilled Vizegar, the ſeeming Sutures will vaniſh, as in ſeme | 
had out of Staffordſhire, from about Biresford upon the Dove. Others, and 
all here at Braughton and Stock, are really jointed, and the Sutures indented ; 
which Indentures being from the terminating of the Rays, they are more 


fair or large, according to the Difference of the Rays, but even, equal, an 
regular. 


p I 7 
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We have ſaid that the utmoſt Circle is generally flat and ſmooth, yet are 
there many other Differences to be noted ; very probably, becauſe they are 
_ of different Species. 

Their Joints are of different Thickneſſes, 

2, On ſome Entrochi, betwixt Suture and Suture, in the Middle of each 
Joint, are certain Knots in a Circle; the Joints thus diſtinguiſhed are a 
deep and large, and are very frequent at Sock. 

There are likewiſe of theſe, with a Circle of Knots, which have: many 
Knots beſide on each Joint, and look rugged. 

4. Some with much thinner Joints, Wlilch yet have a Circle of Knots in 
the Middle of each Joint; and this alſo looks as tho“ it were all over knot- 
ted; and theſe are found at Braughton only, as far as I know. 

5. As ſome have but one Circle of Knots, others are knotted all over the 


Joint, and rough; ſo are there ſome others, which have a Circle of larger 


Knots in the Middle of each Joint, and a Circle of leſſer on each ſide, cloſe 
adjoining to the Border or Verge of the Sulure. This is huge pretty, and 
they are found at Stock. 

6. Others betwixt Suture and Suture, | in the Middle of each Joint, riſe 
with a circular Edge. 

7. A ſmooth Erntrochos, with a large or much riſen Edge on the Middle of 
one of the Joints, and a much ſmaller on the Middle of another Joint, and 
that alternatively. 

8. The fame alternate Difference, the Joints only much rounder and 
blunt, and here the Joints are viſibly one thicker than the other, 

The fame with alternate Edges knotted. 
10. A double Edge in the Middle of every Joint : This makes the Joins 


look as tho' they were exceeding thin and numerous, but indeed they ere 


not ſo. 

11. A double Edge in the Middle of every Joint, knotted by Intervals, | 
or, as 1t were, ferrate Edges. 

Some of the Pieces of molt, if not all, of the Differences of theſe Entrochi, ps, 
are ramous, having leſs Branches deduced from the greater, and that with- 


out Order. Theſe Branches are deep inſerted within the Stem, and by be- 


ing ſeparated, leave great Holes in the Sides of it. The Rays in the Joints Fig 


of the Branches, run croſs to the Rays of the Stem. On thick Stems are 


ſometimes very ſmall Branches, but moſtly the bigger the Stem, the thicker 
the Branches. Some of theſe Branches are branched again; yet I find not 
any of them above one Inch entire, and yet adhering and ns Into its 


Stock or Bole, and for the moſt part not above a Joint or two. The Bran- 


ches are known from the Stem, by being a little crooked, and ſomething 


tapering or conick. 
We meet but with few Pieces (beſides the Branches) that are not exactly 


cylindrical, ſetting alide the Zzjuries abovementioned. And amoneglt thoſe 
few, ſome tapering at both Ends, and much ſwelled in the Middle; others Tig. 
figured. like a kind of F ruit, or Lapis Judaicus, yet "ry Entrochi, and joint- 


ed, 
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ed, notwithſtanding this Shape 3 Upon a ſmall Stalk of two or three Joints, 
is ſuddenly raiſed an oval Bottom, broken off alſo at both Ends. 

To theſe we ſhall add, what ſeems to have been Summitates, or Faſtigia ; 
long and flender Pieces, with a little Button, hollow on the very Top; 


\ which Top ſeems not to have been divided or broken off from any thing 


Lig. 91. 


elſe. i 


Theſe Hollows are ſometimes filled with Earth, and ſometimes another 
Entrochos is incloſed, like a Pair of Screws; and which is, as it were, Pith 
to the other. 5 | 

Of theſe inward Entrochi, ſome I have which are tranſparent. Theſe Hol- 
lows or Piths are of different Bores, but moſt are round: and yet there are 
of them in great plenty at Sock, whoſe Hollow in the Middle is in the ele- 
gant Faſhion of a Cingquefoil ; and the Rays of the Joints of theſe Eutrochi, 


are much deeper and fewer in Number, than of any other yet obſerved by 


me. Theſe alſo are ſmooth jointed. This is moſt ſurprizing, and I know 
not any Vegetable whoſe Pith 1s perforated in ſuch a manner, 


Laſtly, We, in theſe Rocks, find certain rude Stones of the Bigneſs of Wal- 


Fiz. 96, nuts, which have many Impreſſions of Trochitæ upon them, as though they 


97, 98. 


had been the Roots of them. And when theſe have been a little cleanſed in 
Vinegar, theſe Imprefſions appear more than caſual ; for the Subſtance that 


covers them (if not the Stones themſelves) is Spar, and the Impreſſions are 


round Holes with Rays, like thoſe Holes which we ſaid above the Bran- 
ches made in the Sides of the Stock, when broken out from them. I have 
found ſome of them moſt elegantly figured, intire and compleat at Stock, 
amongſt very many others ſtrangely ſhattered and defaced. One is in the 
Faſhion of a Pine- Apple, or Cone, with a hollow Bottom, about the half of an 
Inch deep, and as much over at the Bottom: On the very Top is the round 
Figure of an Entrochos broken off; round about the Bottom, or Baſis, are 
five ſingle Feet at equal Diſtances, in the Figure of Creſcents. The Stone 
is incruſtate, or made up of angular Plates, viz. The Bottom is compoſed 
of 5 Plates, which we call Feet; the Middle ef the Stone of 5 other Plates, 
all of a ſexangular Figure ; and the Top, Stone. All other Plates are ſmooth 
on the outſide. ln 

Another is much after the ſame pyramidal Faſhion ; the Bottom Convex, 
about an Inch and quarter over ; on the Top is the lively Impreſſion of an 
Entrochos broken ofr, or rather a Trochites yet remaining; round the Baſis 
are 5 double Points or Feet at equal Diſtances, all broken off, and in ſome- 
what in the figure of Creſcents. This Stone 1s alſo incruſtate, or covered 
with /exangular Plates, which are rough. 

Of theſe figured Plates, I find great Variety in the Rocks, broken off, and 
heaped together in great Confuſion, which yet manifeſtly belong to the above- 
deſcribed Storrs. Some of the faireſt of them, at Braughton and Stock, are 
Pentagonous, aud as broad as my Thumb- Nail, hollow on the fide like a Diſh, 
convex on the other fide, where are certain eminent Knots about the big- 
neſs of a ſmall Pin's Head, ſet in a kind of ſquare Order: This Plate is ſome- 


of 


What thin at the Edges, and yet blunt. Others are Pertagonous, and ſome- 


: what 
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what convex above, but not hollow underneath, and without theſe eminent 
Knots 3 the Edges as thin as of a Knife, and ſharp, Others of theſe Penla— 
gonous Plates are convex on one fide, and ſomewhat hollow on the other, 
thick-edged, one of the five Sides only is indented ; the indented Side is 


ever the thinneſt, and the Stone 1s moſt ſtopped towards that Side. Note, That 


there are many amongſt theſe laſt indented forts of Plates, which are chan— 
nelled on the concave Side, and otherwiſe notched. One of thele Pentagonons 
Plates, from Wansford-bridge in Northamptonſhire, has one of the 5 Sides thick 
indented ; the convex Part has in the middle a raiſed Umbo, like tome antient 
Shields, and round about the Sides a Liſt of ſmaller Stds; and ſome from 
Bugthorp, under the Woolds in Yorkjhire, are much like this. 

1 he Sexangular Plates are ſmall, fave here and there one. Some of them 
are a little hollow on the one Side, and codex on the other, having the con- 
dex Side moſt elegantly wrought with raiſed or emboſſed Work; „ iat , 
with an equilateral Triangle beſtriding each Corner, and a ſingle right Line 
in the midſt ; or, if you will, two Triangles one within another. Thele 
we found at Broughton Scar only. Others, which are moſt common in theſe 
Rocks, are a little hollow on the one Side, and convex on the other: They 
are for the moſt part {ſmooth on the convex Side, or ſcabrous only, ſome are 
rauch thicker than others, ſome being as thick as broad, but moſt are Plate- 
like: the Sides are very unequal, as in Chry/tals ; ſometimes five broader 
Sides, and one very ſmall; again, two Sides broad, and four much nar- 
_— and infinite other Re as to the Inequality of Sides. 

. *Tis ſtrange that theſe main Stems ſhould be of equal Bigneſs from the 
Top to the Bottom, and not at all tapering, if they be indeed the Bodies of 
Rock-Plants. There are found in Malta certain Stones, called St. Paul's Ba- 


By Mr. Ray, 


1b, F. G1 99, 


toes, which, I ſuppoſe, were originally a fort of Rock- Plants, like ſmall ſnag- 


ged. Sticks, but without any Joints; the Trunks whereof diminiſh accord- 


ing to the Proportion of ocher Plants, after their putting forth of their Bran- 
ches. Thoſe Roots, which you have obſerved, are a good Argument, that 


theſe Stones were originally Pieces of Yegetables, Who knows but there 

may be ſuch Bodies growing on the ſubmarine Rocks at this Day, and that the 
Fiſhers for Coral may find of them; tho* being of no Uſe, they neglect and 

_ caſt them away. Certain it is, there is a ſort of Coral jointed. 

. 3. All the Trochyte and Emrochi, deſcribed by Dr. Lifter, are found in Men- 
dip- Hills, except that figured like a Fruit, and my Obſervations general] 


[By Mr. Þ 


Beaumont, 


Y n. 129. p- 


agree with his. Bur'I may add, that I find even the Joints of ſome of thoſe 72+: 


Emrochi, which ſwell in the middle. to be of that Make : So that ſuch an 
Entrochos ſhews like a Parcel of little Barrels, ſet one on the other. 

Their /7ollows are of all Bigneſſes, from a central Point, to the taking wp of 
more than a third part of the Stone. Some of thele Eutrochi are ſo hollow, t. "at 


there is only a thin Shell left, ſmooth within and without; others have only 


1 thin Shell left, but with Screws within and without, and ſometimes both 
theſe are one ot Piece, with ſeeming Sv/ures. Thoſe Hollows, like a Cinque— 
foil, ſeem moſt natural to the Radix, having 5 hollow Stirts or Feet iſſuing 


ſide ways from it: And I find in ſome Pieces of Radix's, that a little Furrow 


paſſes inwardly from each Foot to the Top of the Stone, with a Ridge on the 
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outſide of it. Beſides theſe, I have a new Species of Trochites and Entrocbhi, 
which has 6 Inlets in the Hollow, as the latter has but 5; but with this 
Difference, that theſe Inlets terminate in Angles, fo that it is a ſexangular 
Hollow, whereas the Cinguefoil Inlets are round as the Leaf is, and not point- 
ed, tho? I have ſeen even of theſe with ſharp Angles. 

The Rays ſhooting from a Center, muſt of neceſſity leave conſiderable Wide- 
neſſes betwixt them, as they paſs towards the Circumference, according to 
the Bigneſs thereof: to fill up thoſe Wideneſſes, I find that in ſome, betwixt 
2 Rays iſſuing from the Center, a third Ray riſes about half. way on the Stone 
from the Center, and ſhoots to the Circumference. Some have their Rays 
gentle widening from the Center to the Circumference; ſome have a Trunk 
riſing from the Center, which grows forked towards the Circumference ; 
ſometimes, betwixt thoſe Forks, there ariſes a little Ray near the Trunk 
where the Forks join, which ſhoots to the Circumference ; (but, Vote, That 
theſe Differences are ſcarce diſcernible, where the Rays are fine, but with the 
help of a Glaſs:) ſome again are ramous, having a Trunk riſing from the 
Center, with 3, 4, or 5 Branches ſhooting to the Circumference; ſome are 
ſmooth half-way on the Stone from the Center, and: have a Circle of ſmall 
Rays near the Circumference; ſome are ſmooth without any Kays, theſe are 
commonly pretty thick, and are joined in an Entrochos after this manner: 
One Tyrochite a little within the outward Circle, in the upper and lower Parts, 
where the Rays uſe to be, has round Inlets or Sockets, pretty deep, ſo that 
only a thin Zympanum hinders, but the Trochite would be hollow at this 
Wideneſs all thro'; and in the middle of this Tympanum there is a Hole, as 
in other Trochites, which is ſometimes round, ſometimes like a Cingue- 
foil: The Trochites, that anſwers this on both ſides, have ſmooth Joints, (I 
cannot properly call them Screws, having no Ridges) which enter into theſe 
Sockets; thoſe Joints being hollow alſo, and ſo other Trochites, with Sockets, 
come on upon thoſe again to make up the Extrochos. Some of theſe have 
both Sockets and Rays, ſome have a Socket on the one ſide, and Rays on 
the other without a Socket; ſome are all ſmooth, only a ſmall Ridge runs 
round them a little within the outward Circle, which enters into a ſmall Fur- 
row anſwering to it; ſome are all ſmooth, and joined only, per harmoniam, as 
Dr. Liſter calls it; ſome Trochites hold of an equal Thickneſs or Subſtance 
from the Center to the Circumference ; ſome are pretty thick in the Circum- 
- ference, and grow thinner towards the Center, ſo that they have Concavities 
on both ſides, to which Convexities in other Trochites anſwer 3 ſome hold of 
an equal Thickneſs half-way on the Stone from the outward Circle, and then 
grow concave toward the Center. I have allo found ſome Eutrochi, as well 
ds Trochites, of an oval Figure, and their Bore is alſo oval; ſome Trochites of 
this kind have no Rays, but are joined together only by one Ridge, which 
paſſes directly along the middle of the Stone the long-way, there being a 
Furrow in the other anſwering to it: Theſe have alſo a ſmall Speck in the 
middle, making but a very little Impreſſion in the Stone, and ſeldom paſſing 
thro? it; tho? I have of this fort, with indifferent Holes, as the other Trochtes, 
but ſuch are commonly pointed at the Ends, and not carried out with an 
oval Round as the others. There are ſome ſingle Joints, which are Ropes 

| | wit 
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with a double Oval, that is, the Oval in the upper Part of them ſtands clean 
contrary to the Oval in their lower Part. In ſome again, the Ova!s do not 
ſtand ſo extremely oppoſite to each other; but only che Oval in the upper 
Part of the Trochtte ſeems a little wreſted from the direct Line of the Ova! i in, 
the lower Part, ſo that they ſtand bend-ways to each other, like a St. An. 
draws Crols : There are Entrochi too made up after this manner; and find 
moſt of the Ova! Eutrochi grow crooked and twiſted. 

[ have one perfect Radix, without any Impreſſion of a Trochite on it; the 
Top of it, indeed, is a little flat with a Hole in it, but it is withal very ſmooth 
without the leaſt ſign of a Ra); yet I find another with the Rays there: At 
the Middle of the broad End, there is another Hole juſt oppoſite to this. Ar. 
the Ends of the 5, S/irts or "Feet. where the Hollows ſhould ſhew themſelves, 
there grows after a very artificial manner, a pretty large Seam of the ſame 
Stone Juſt over the Middle of the Hollow, from the upper Part of the Siri to 
the lower Part of it; parting the Hollow in the Middle, and covering about a 
3d Part of it, not that this Seam enters farther into the Zollow "Than the 
Mouth of it, fo that the Hollow of each Stirt preſents itſelf with 2 Eyes : 
Hence it appears, that thoſe Stirts or Feet were never longer than they are, 
and that no Stone ever grew to them. Theſe Fore-Seams being very obnoxious 


to the leaſt Injury, were broken off from Dr. Liſter's. The Stone is compoſed Fig. 96, 


of Triagonal, Tetragonal, Pentagonal, and Hexagonal Plates, The upper Part of 
the Conical End is wrought round with 6 large Hexagonal Plates, and theſe 
reach half-way the Stone; then follows a ſecond Round, made up of Penta- 
 gonal Plates, pretty large, and theſe reach almoſt to the broad Bottom, which 
is a little convex : the Bottom itſelf, and Feet, contain Plates of all Makes, 
but moſt of them are very ſmall. This $Szoxe is in Subſtance a whitiſh O- 
paque Fluor, of the ſame Nature with the Trochites 3 it has outwardly a ruſty 
Coat, and is blueiſh within, like ſome Sea-SHells. When it was firſt found, 

it was full of a ſort of Aſh-colour'd griſty Clay, which is the evident mate- 
rial Cauſe of it, it being found in a Bed of the ſame. 

I eaſily pick*d out the Clay with a Needle, ſo that it is now all hollow; 
the Hell like and ſparry Subſtance being ſcarce as thick as a Half. Crown. I 
have one Sexangular Plate, whoſe convex Part has on it a Star conſiſting of 
ſix emboſs'd Rays, which ſhoot from the Center directly to the middle Part of 
the Sides betwixt the Angles; and betwixt every two my there grows a 
little Stud, after a very elegant manner. 

I find the Trochites ſticking to Rake mold. ſtones, and in the Crannies of 
Rocks, at all Depths from the Graſs to 20 Fathoms ; and doubtleſs there are 
of them deeper. Burt I find them moſt plenteouſly in certain Beds of an aſh- 
colour'd griſty Clay, and particularly at one Place, within a Yard or 2 of the 


Graſs. I found here a Fruit with them like a Lapis Judaicus, (though ſome- Fig. 94. 


what defac'd) if not a Species thereof; it is about the Bigneſs of an Acorn, 
with Ridges and Furrows running the long way; it differs from thoſe deſcrib- 
ed by Dr. Lifter, being rather leſs in the Middle than at the Ends, and the 
Ridges not knotted or purl'd. It is in Subſtance a whitiſh opaque Spar, like 
the Trochyes, tho * Dr. Lifter 1 Oy Trochizes are of a ET . 

2 par: 
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Spar; and I find ſome of a white cawky Subſtance, and ſome have a Tinfure- 
of red ; but theſe Differences proceed from the Clay of which they are made : 
For tho? an aſh-colour be the chief in it, yet there are ſome Veins of red in it, 
ſome of white, ſome of a light blue, ſome of a dark blue, Sc. which cauſe 
theſe Varieties in the Stones. I find ſome Trochites and Entrochi ſhaped in a 
raw Clay, before they have attained the Conſiſtency of a Stone; and theſe, if 
laid in the Sun, become light and ſpungy like a Pumex. I took up there a 
Piece of another ſtrange Stone of the like ſparry Subſtance ; it is about the big - 
neſs of a Walnut, hollow, and filled with the ſaid Clay: It ſomewhat reſem- 
bles a Helmet, the fore Part of it is ſmooth, the upper Part, which has a 
large Ridge in the Middle, is all wrought with little Rings, three at a place, 
encircled within each other. The, Sine called Cornu Ammonis, ſhaped like a 
Ram's Horn, is very frequent in this Clay ; the largeſt I have 1s 7 Inches in 
Length, 4 Inches in compaſs at the broad End, and 22 at the ſmall End, the 
Top being broken off. Tracing its original, I find ſome of the firſt Bud- 
dings out of it about the Bigneſs of a young Cock's Spur, and very much 
like it: I have ſome in raw Clay, and one growing of a white cawky Stone, 
They generally become at laſt a whitiſh Spar, and ſome milk-white, as ſome 

of the Trochites are. | | : 
There are of all intermediate Proportions betwixt theſe two, tho? very few 
of any Bigneſs are to be found entire, but all broken and imperfect Pieces. 
And I take the ſeeming Summitates of Dr. Liſter to be only little Eſſays of 
Nature towards the Production of this S7oxe, the Alliance being evidently 
_ nearer, than betwixt them and the Trochites. The Texture of theſe Stones is 
thus: Some have maſſy Spar in their inſides, which takes up three Parts of 
the Stone; then from the ſharp Top there grows thin flat Cells, or ſmall Pipes 
of Spar, ſet edge-ways one cloſe to the other, all round the Stone, which 
ſhoot towards the broad End, and appear outwardly like ſmall Ridges or 
Scams: And many of theſe Pipes running down thus after the Stone, ſhew 
their Hollotos, ſome at one place of it, ſome at another, and ſome not till 
they come to the broad End: And this is the Texture of the great Stene, 
which has. Kings allo, tho? ſomewhat defac'd, running round it, tending like- 
wiſe in their Growth towards the broad End, as in a Ram's Horn. Moſt of 
the leſſer $/ones have very little maſſy Spar within them, and ſome have none ; 
but appear ſomewhat hollow at the broad End, with Cells coming down in- 
wardly from the Top of the Stone, relembling thoſe in the Flowers of Coral, 
which terminate its Branches; and doubtleſs, if taken from their Beds in a 
ſeaſonable time, would yield the like Milky Juice: For I find in the Cells of 
ſome broken Pieces of theſe Stones, an evident Concretion of ſuch a milky 
Juice. And I may here acquaint you, that I have a Piece of branchy Spar, 
which I found on a Mine on theſe Hills, growing hke Coral, and terminated 
with Buttons or Flowers like it. I find very few of the leſſer Cornua Ammonis, 
whoſe Cells do any way appear, or ſhew their Hollows outwardly, as in the 
great Stone, whoſe outward Surface is wholly made up (as I ſaid) of thoſe 
Cells, or thin flat Pipes, ſet cloſe the one to the other; many of which ſhew 
their Hollous at ſeveral Places in the Stone, whereas the Cells in the ſmaller 
| . 5 | One! 
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I ones appear only inwardly, having one Coat outwardly which covers them all, 
| and this Coat in ſome is ſmooth, in others it is all wrought with little Rings 
like the Helmet Stone before-mention'd ; and ſome Out-ſides have Ridges or 
Rings round them, as a Ram's Horn. | 
Theſe Stones generally move in Vinegar, Juice of Lemons, Sc. ſending 
forth Bubbles, as I find Cat will very freely, and molt of our Mineral Stones. 
This Motion ſeems to proceed from the Conteſt betwixt the Acid $77rit of 
Vinegar, and the Mineral Salt ; fo that the Spirits, by Fermentation breaking 
forth under the Stone, produce that Effect. 
4. After diligent ſearch, I have at laſt found a Mine, where well near ally, ,_... 
the Entrochi, (fo calPd hitherto) or Bodies of Rock- Plants, grew tapering and Hs, 100, 
ramous; ſome of them having Branches iſſuing from them near two Inches 
in Length, and other ſmall Branches iſſuing from thole ; and upon a nearer 
Search, I diſcover'd an entire Plant, though ſmall, growing up aſter the Side 
of a Stone. I found alſo, that all the Clitts in ſome Mines, are made up of 
theſe Stone Plants ; whereof ſome, as appears, were converted into the Na- 
ture of thoſe Limeſtone Rocks, whilſt they were in their firſt tender Growth; 
others being become Spar, compoſe Rocks of that Subſtance. 
Conſidering that all the Clifts for a very large Circumference in ſome Places, 
are made up of theſe Plants, we may truly ſay, that there have been, and are 
whole Fields or Foreſts of theſe in the Earth, as there are of Coral in the Red “ed. 
In the Courſes, (or Loads as ſome call them) betwixt the Clifts, I find of thete 
Plants growing up in the griſty Clay, mentioned above, being rooted on the 
Rake-mold Stones; many of them being above a Foot in Height, and about 
the Bigneſs of the Stem of a Tobacco-Pipe: All I have yet ſeen of this 
Length, are either raw Clay, or of the Conſiſtency of a Lime-/tore ; and fome 
of them have outwardly evident Beginnings of Circles and Suu. The fmall 
Plant which is entire, and the branched Bodies of many others, have attained 
their full Term of Growth; being become perfect Spar. It theſe had ever 
a Height anſwerable to their Bigneſs, (ſome of them being near three Inches 
about) they muſt have been much higher than thole before-mentioned. The 
Branches are al) jointed, and have the ſame Bore with the Trunks, and are 
terminated with round and blunt Foints, but very ſmall, I find the Bores. 
or Hollows of ſuch as are found to be commonly filled with a milky curdled 
Subſtance, which probably, in their Time of Growth, was fluid, like tha: 
in Coral. As it cannot be doubted but many of theſe Plants grow on thols: 
admirable Radixes, of which we have given an Account; and wiereof I have 
at preſent ſome Pieces, which have a Cinguefoil Bore on the Top; others with 
the Impreſſions of Oval Joints there, and many other Differences: fo I am. 
now fully ſatisfy'd, that many of them grow from Plain Roots; that is, from. 
Plain Spar, or Lime-ſtone, without any ſuch Figure, as the entire Plant does, 
and many other Trunks which I have noted. 
| Theſe Plants do not always grow up with one Trunk or Body, but fome- 
times 5 or 6 Sprouts, near of an equal Bigneſs, ſhoot up together from the 
ſame Root, as it uſually. happens with Coral. I have met with ſome of 
them which have only four Inlets in their Hollows, and others with 2 
Ome 
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Some have a circular Edge on every other Joint, the intermittent Joint being 
{ſmooth without Edge or Knot. Some Trunks have circular Edges on the 


middle of every Joint; but ſo, that the farſt and fifth Edges are the higheſt, 


ingly, and this Order holds all along the Plant. Some Trunks have Edges 


the ſecond and fourth the loweſt ; the third is higher than the latter, and 
lower than the former; the Joints themſelves being great and ſmall accord- 


according to the ſame Order, only the Edges on the ſecond and fourth 


Joints are round and blunt, the other three being ſharp ; ſome have Edges 


after the ſame Order, which are all round and blunt. There are ſome 


Trunks wrought after the fame manner, only the firſt and fifth Joints 


have a Circle of Knots round them, the other three have Edges : Some 
Trunks have no Circles, nor Knots, but are only a little ſcabrous like the 
Plates which compoſe ſome Roots. But notwithſtanding theſe Diverſities 
of Figures, the Texture of their Subſtance appears to be wholly the ſame : 


And therefore ſince we find no Qualities, either by the Smell or Taſte, which 


Fig. 101. 


manifeſt any ſpecifical Diſtinction; it may, perhaps, be as hard to make 
them out to be diſtinct Species, as to ſhew a ſpecifical Difference betwixt 
ſeveral Snow Bloſſoms. | 


The Reaſon of that ſtrange Diſorder which theſe Plants uſually lie in, and 


of thoſe Injuries they have received, perhaps may be this ; whilſt they were 
growing, the Clay wherein they grew was ſoft as a Quagmire, , theſe pro- 
bably requiring ſuch a Subſtance to ſupport their Growth, as Coral does Sea- 
Water. Afterwards as they began to ſettle to a ſtony Conſiſtency, and as 
part of the Clay became of a rocky Nature, the whole Maſs ſunk from its 


Poſition, and the Moiſture paſſing away, made ſome Concavities waſhing 


down ſome broken Pieces of thoſe Stones with it ; and Lumps of Clay, and 


other Stones falling down through thoſe Crannies, added to their Confu- 


ſion, being very apt to be diſordered by the leaſt Concuſſion, either whilſt 


they were in their firſt Growth, or after they were become Spar, their Joints 
being very tenderly ſet together : And hence theſe Stones are generally found 
in Leirey Places (as they call it) that is, Cavernous. 1 5 

Theſe rocky Plants begin their Growth from the fineſt Pagyg of Clay, be- 
ing commonly white, ſoft, and ſmooth at firſt; and by degrees come to 
have Ridges, Knots, and Sutures, as they grow towards a ſtony, and ſo to 
a ſparry Nature. 

The Pith continues ſtil] ſoft and white, as the whole is at firſt; and it is 
continually refreſhed by the Mineral Steams and Moiſture, which have free 
Acceſs to it through the 5 hollow Stirts or Feet, in the figured Roots, or 


through the Maſs of Clay which commonly lies under the plain Roots. Nor 


can it be ſaid, but thoſe Stone- Plants have true Life and Growth; for ſince, in 


the Curioſity of their Make, they may contend with the greateſt Part of the 


Vegetable Kingdom, and are ſhaped like them, having inward Pith or Sap, 
and likewiſe Joints and Runnings in their Grit, and ſometimes Cells, which 
may very well ſupply the Place of Veins and Fibres ; I know not why they 
may not be allowed, as proper a Vegetation as any Plant whatſoever. 


And 
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And though a Salt of Carol after Diſſolution, will upon Coagulation ſhoot . 


into a little Grove of Plants, as it were, reſembling the Growth of Carol, 
yet this cannot difprove its Vegetalion; for it's well known, that all Plants 
may be ſo prepared, that from their Aſhes they will rife again 1n their proper 
Species after ſuch a manner. = 


But I am inclined to the Opinion, that theſe Rock Plants are Lapides ſui gene un So. 56. 


ris, and not Parts of Plants or Animals Petrefied. Indeed the Figured Roots on 
- which theſe Rock Plants ſometimes grow (as appears by the Impreſſion of Rays 
on the Tops of ſome anſwering to thoſe in the Joints of the Plants, and by the 
Impreſſion of oval Foints there) may give us ſome Suſpicion that they once be- 


F. LXX. z. 


longed to an Animal, whether it were a Species of the Stella Arboreſcens, or ſome 


other: But the Trunks of theſe Stone- Plants cannot be looked upon as Parts of 
Animals, with the leaſt Shew of Probability. And I think them almoſt as 
hardly reducible to any known Species of Vegetables; conſidering that befides 


the Bores of ſome of theſe with 4, 5, 6, and 7 Inlets in them, and beſides their 


admirably diverſified Jointings, ſcarce either of them to be matched in an 
Vegetable, J have by me above 20, if not 30, Species of theſe Rock- Plants, dit- 


fering outwardly from each other in their Joiuis, Knots and Syutures, all obſery- 


ing a wonderfu] Regularity, and not one of them to be parallePd by any Yege- 

table that I know of in Nature. And we cannot well imagine, how ſo many 
Species, diffuſed through many parts of the whole Earth, ſhould all happen 
to be loſt together. So that upon the whole, this ſeems to me a conſiderable 
Objection againſt thoſe who maintain that all figured Stones in the Earth, are 


Petrefactions of Plants or Animals; to which Opinion Steno, in his Diſſerta- 


tion concerning Solids naturally contained within Solids, adheres. 


dark ſhining Politure; but much ſofter, and eaſily corroded by an Acia 
Menſtruum. Vinegar indeed makes them creep; but a ſtronger Spirit, as of 
Mitre, toſſes them. I doubt not, but they will readily calcine, as the Bel- 
lemnites, to a very ſtrong and white Lime. 5 
Theſe Stones (as we now find them) are all Fragmems; either one ſingle 
Joint, or 2, 3, or more Joints ſet together, making a Pentagonous or five- 
ſided Column: I have not yet had any Piece much above one Inch long, 
which conſiſted of 18 Joints 3; but I have ſeen one Piece, ſomewhat ſhorter 
than the former, which had 25 Joints. Theſe laſt thin-jointed Pieces are 
quite of a different Make, as to all Circumſtances, from the other. 
Every Joint conſiſts of 5 Angles, which are either drawn out and ſharp, 
_ and conſequently the ſides of Pieces made up of fuch Joints are deep chan- 
nell'd; (and this is the Condition of ſome of the thick-jointed Pieces, as. 
well as of all the thin-jointed ones) or the Angles are blunt and round, 
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and the Sides plain or very little hollowed. There are as big, and as ſmal! 
Pieces of this ſort, as of any other more ſharp-angled. » 

Where the Joints are thin or deep, they are ſo equally throughout the 
whole Piece; yet are there ſome, but very few Pieces, which conſiſt o. 
Toints of unequal thickneſs. Many of the thick-jointed Pieces have certain 
Joints a thought broader, or a very little ſtanding out at the Angles, an 
thereby the Joints are diſtinguiſhed into certain Conjugations of 2, 3, or more 
Joints: And theſe Conjugations are very obſervable in the thin-jointed Stones. 
and are marked out with a Set of Wyers. „ | 

The thickeſt Piece, which hath yet come to my hand, is not above one 

Inch and a half about, and thoſe very rare too: From which Size to that 
of a ſmall Pin, I have all the intermediate Proportions ; and theſe fo ex- 
cecding ſmall Pieces are as exactly ſhaped. as the greateſt, Moſt Pieces, it 
not all, of any conſiderable length, are not ſtreight, but viſibly bent and 
inclining. | 

All the Pieces, of any ſort, are much of an equal thickneſs, or but little 


' tapering 3 yet one of the ends, by reaſon of the Top- Joint, is viſibly the 


thickeſt, 

This Top- Joint hath 5 blunt Angles, and is not hatched or engraven, or 
but very faintly, on the outſide. Every Joint elle of a Piece (ſave the Top- 
Joint) is an Intaglia, and deeply engraven on both ſides alike ; and will ac- 
cordingly ſerve for a Seal. The middle of each Angle 1s hollow, and the 
Edges of the Angles are thick furrowed: The Terminations of theſe Hatch- 
ings are the indented Sutures, by which the Joints are ſet together; the Ridges 


of one Joint being alternately let into the Furrows of the other next it. The 
 Hatchings of the flat- ſided Pieces are in circular Lines; but of the other two 
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» 


Species, they are ſtraight Lines, or near the matter. 

In the very Center of the 5 Angles, is a ſmall Hole, conſpicuous for molt 
Joints, Note alſo, that in the middle of each Joint, betwixt Angle and 
Angle, in the very Suture, is another ſuch like ſmall Pin- hole very apparent, 
if the Stones be firſt well ſcoured. . 

In the deep-Jointed Pieces, juſt under the Top- Joint above deſcrib'd, are the 
Veſtigia of certain Wyers rather than Branches; and ſometimes 2, 3, or more 
of the Joints of the Wyers yet adhering. Theſe Wyers are ever 5 in Number, 
viz. One in the middle or hollow Part betwixt Angle and Angle. Again in 
thin-Jointed Pieces there are 5 of theſe Wyers, or a Set of them inſerted into 
every Conjugation of Joints; fo that it were ſome Repreſentation of the thing, 
to imagine the Stalk of Aſperula or Equiſetum: Allo J have ſeen, but that very 
rarely, (not in one Piece among 500) a Set of Wyers in the middle of a deep- 
jointed Piece. One thin-jointed Piece I have by me, where a Myer of 20 
Joints and upwards (and how much longer they may be, I know not) lies 
double within the hollow fide, and hy that Accident was preſerved in its natu- 


Fig.106. ral Place. Farther, ſome Lumps of Quarry I have from the Place abovenamed, 


where the Wyers, as well as the Stones themſelves, are ſeen in long Pieces. lt 
is no wonder, that theſe Wyers are knock'd off, and but very rarely found ad- 
hering to theStones they belong to, being very ſmall and ſlender, of a round 


ee 
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Figure and ſmooth-jointed, being ſet together per Harmoniam, and not in- 

dented Sutures. Nothing that I can think of, is ſo like theſe Wyers, as 

the Antennæof Lobſters. Laſtly, Some of theſe Wyers are knotted, and others 

of them fairly ſubdivided or branched. 

2. If you can allow the Trochites and Entrochi to have been Fragments of % "96-6 

Rock- Plants, I ſee not why you ſhould make any Difficulty of admitting theſe | 
to have been ſo too; the ſeveral Internodia being alike thin in both, and the 
. Commiſſures not much different; only the external Figure doth not cor- 
reſpond, The Wyers ſpringing out of the Furrows or Concave Angles of 
ſome of the Internodia, and incircling the Stalk like the Leaves of Aſperulæ 

or Equiſetum, ſeems to me to argue theſe Bodies to belong to the Genus of 
Vegetables z no leſs than Coral, Coralline, and the ſeveral forts of Pori, ſome of 
2B which are alſo jointed : But no Vegetable either of Land or Sea, that I know 

y of, hath ſuch frequent Joints and ſhort or thin Internodia, and ſo they are 
& Things of their own Kind, whoſe Species is, for ought we know, loſt. If 

| they were Vegetables, I gueſs they were never ſoft, but grew upon the 

Rocks like Coral, and the other Stone-Plants, juſt as they are. 

The Leaves of ſome ſort of Equiſeium are jointed, as well as the Stalk ; 

elſe I know no Plant that hath jointed Leaves, except ſome fort of Ryſh- 

raſs. 
a [ have found on the Banks of the River Tanar in Piedmont, plenty of the 
Fragments of the Stalks of Equiſetum perfectly Petrefied, with little or no In- 

creale of Bulk, ſo - exactly like the Plant, that all the Sriz did all along 

clearly appear. The Colour of theſe petrefied Stalks was white. 
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LXXIII. We have plenty of Stones called Dactyli Idæi and Lapides Judai- Ef. 
ci (for Kind) in the Stone-Quarries at Newton near Hemeſley and at Helling- 5 
ley by Malton. There is ſome Variety in the Figure of them; but the moſt ne. P. 224+ 
8 common one in theſe Rocks is after the faſhion of a Date. Stone, round and long FS. 107. 
about an Inch, and ſometimes longer. They are a little ſwelled in the mid- 
dle, and narrow towards each end: They are channelled the length-way, 
and upon the Ridge knotted or purled all over with ſmall Knots, ſet in a 
Quincuns Order. The inward Subſtance is a white opaque Sparr, and breaks 


{mooth like a Flint, not at all hollow in the middle, as are the Belemnites, 


EXXIV. 1. Dr. Home of Berwick tells me, that he never uſed the Otra- Fertues of the 
cites to any that he knew to be troubled with a Confirmed Stone (being per- as, 
ſuaded that no Medicine can break a large Stone) but only to ſuch as were bee 
afflicted with Gravel or ſinall Slones, that ſome of his Patients were cured 
without evacuating any Gravel or Stones at all, that others evacuated both: 
That it never does its Work ſuddenly, (being not remarkably Diuretick) but 
that it rather did ,⁴ the liltle Stones than forced them. That none that he 
ever gave this Medicine to, however grievouſly and frequently afflicted be- 
fore, have ever been troubled with Nephritick Pains ſince; that his manner or 
giving it, is in fine Powder mixed with about a third part of Flores Chamo- 

meli; Dole from half a Dram to one Dram in White-Wine: That the greateſt 

n | e 5 | Doſe 
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Doſe is often apt to offend and nauſeate the Stomach ; that he once gave 
it alone with a weak Infuſion of Chamomile Flowers in White-Wine after it, 


but this did not ſo well. 


I can ſay little of my own Knowledge of this Medicine, having had it but 
a ſhort while, and not uſed it yet to any but one Gentlewoman, whoſe fre- 
quent and violent Fits of the Gravel, made her lead a Life uneaſy enough, 
I gave her this Medicine mixt with powder'd Semina Saxifrag. I cannot ſay, 
that ſince ſhe uſed this Medicine ſhe never had any returns of her Pains.: 


but ſhe neither has them ſo violent, nor ſo frequently; and whenever ſhe 


is threatned with them, ſhe moſt certainly finds Eaſe by that time ſhe has 
taken 3 Doſes of her Powder. And ſhe has, ſince the uſe of this Medicine, 
voided a great many ſmall Stones. But the Reaſon perhaps why the is ſtil! 


_ threatned with the return of her Nephritick Pains, is, that ſhe has never fol- 
lowed her Medicine thoroughly, but upon the third Doſe, finding ſuch cer- 


tain Eaſe, ſhe gives it over, till a new Fit forces her to uſe it again. 

I rake this Shell to be what Dr. Lifter calls Oſtracites Maximus Rugoſus & 
Asper. It burns to a Lime, as other Shells do, and as the Selenites (though 
weakly) do. It yields no Volatile Salt, tho' I tried it in a naked Fire; nor 


do common Oyſter-ſhells, freſh taken and uſed, afford above half a Scru- 


ple of a Liquor ſomewhat moderately Urinous, from 4 Ounces of Shells. 
And it may be, if they were long dried and expoſed to the Weather, they 
would loſe even that, and yield no more Volatilèe Salt than the Oftracites. 


I confeſs I was ſomewhat ſurprized at this Matter; ſince there are who ſay, 
that even the other Shells, that are commonly called petrefied, yield a Vola- 


tile Salt: And J had myſelf from the Shells of Cruſtaceous Fiſhes, (particularly 
of Lobſters) a Volatile Salt and a Fætid Oil in no inconſiderable Quantity, 
even in a Sand Furnace. But theſe ſort of Shells differ from other Shells (as 
Dr. Lifter has exactly obſerved) in this too, Quod in his Umbo ad Cardinem le- 
viter roſtratus eſt, qui tamen in Oſtreis paulum aliter eſt. They differ too in 
their /pecrfick Gravity, theſe being more ponderous than common Ofter- ſhells, 
and ſomewhat near the /pecifick Gravity of the Selenites. But indeed they differ 
one from another in Gravity, as well as from other Shells, as they partake 
more or leſs of a Tocaphaceous Subſtance that coats many of them on the in- 


fide, and which perhaps may be ſomewhat a-kin to'the Selenites. I have ob- 


ſerved ſome ſuch Differences among the Cornua Ammonis, having had one or 
two ſmall ones from our Coal-Pits here, that had a confiderable Mixture 
of the Pyrites : Whereas theſe that are found about Fhitby, approach, I 
think, more to the Nature of the Alum ſtone; and perhaps the Cornua Am- 
'monis of the Ancients were found in Beds of ſomewhat yet more Valuable, 
{ince Pliny ſays they were of a Golden Colour, and were reckoned inter Sa- 
cratiſſimas Rthiopiæ Gemmas. I know Agricola de Ortu & Cauſis Subterran. 
Lib. 4. accounts for this Golden Colour, after another manner: Cornua Am- 
monis, inquit, ſucco Aluminis infecta, Aurei coloris unt. And I am ready 
enough to think there is ſome Truth not only in this Obſervation, but 
in what he immediately adds; Idem inquit, & aliis quibuſdam Lapidibus acci- 


dit: For I cannot but attribute the extraordinary Appearance of Colours 
| in 
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in the Peacock-Tail Coal, to its being infected with the Succus Aluminis, having 
ſeen fome Pieces of this pretty ſort of Coal ſhoot into true and genuine Alum. 
E ſhall only add, concerning theſe Shells, that if they be rea! Shells, their be- 
ing found in ſuch different Parts of the World, and at ſuch great diſtance 
from any Sea, may ſerve for a fair and convincing Argument of the Univer- 
ſality of the Deluge. And if they be not Shells, but only Stones formed by 
(what ſome People call) fanciful and ſporting Nature, we may, at leaſt, con- 
clude thus much from it; That ſince even theſe Luſus Nature, theſe Freaks, 
and random Strokes of Nature, have not only a Beauty, but a real Uſe, no- 
thing in nature is made in vain: And that many other FHs that we now con- 
temn as Toys and Trifles, fit only for furniſhing out a Muſæum, may have 
other remarkable Virtues, that may, in time, bring even them to be taken 
notice of, and valued, as well as the long neglected and deſpiſed Oftracites. 
2. The golden Colour is from its being a Pyrites, that is, Iron-ſtone. Again, B, Lider, 
all the Conchitæ kind, but more particularly the Belemnitæ and Lapides Judaici, b., 
were known to the Ancients for Specificks in Gravel, 


LXXV. Siliguaſtrum (quantum nobis innotuit) toto genere novus eſt idem- Sie. 
que rariſſimus, nec inelegans Lapis. Siliguaſtrum autem appellare placuit, cd $a , 
quod Silique Lupini vel alterius cujuſdam Leguminis, Valvulum alterum -E 
( Cavitate tamen repleta) non parum referat. Siliguaſtri Notæ Genericæ ſunt, ve, p. 146. 
quod ſit Lapis figura plerique ad Siliquæ Valvulum (ſublato Concavo) accedenti; 
ex parte altera ſemper convex1or ; & (/; Marmoris inſtar fortuito expolitos exci- 
pras) minute admodum rigoſus, ſeu, ut explicatius loquar, Crebro & eleganter 
malleotatus : Facie quaſi Oleo obductus, reſplendenti : Textura fi comminuitur Be- 
lemnitis fere ad inſtar ſtriata. Hujus Lapidis plures dantur Varietas quarum 
præcipuas ſolummodo nunc vacat recenſere. 
I. Siliguaſtrum ad Phaſeoli Valvulum quodammodo accedens ; ſeu Siliqua- Fig. 108. 
| ſtrum Phaſeolatum. Figuram Titulus indicat, Magnitudinem quod atrinet ; 
c Seſcunciali eſt Longitudine, Dinidium Unciæ Latum, vix Quadrantem craſſum. 
Quoad Peripheriam, aliud Latus quodammodo falcatum eſt, aliud (quod 
etiam magis acclive eſt) rectum: Extremum alterum linea obliqua cum duo- 
bus Angulis clauſum, alterum non item. Ex parte prona ſuperficies rectili- 
nels ſtriata eſt, cæterum leviter rugoſa; & Color Anthracinus, niſi quod ad 
utrumque Extremum, paululum vireſcat. Ex parte ſupina, Accretione qua- 
dam Lapidea fœdatur, Colcris Rubiginoſi. Inveni in Lapicidina Witneienſi, 
ſeptimo ab Urbe Oxon. Lapide; fed rariſſime occurrit. Triplo aut Qua- 
druplo minores aliquot, in quibuſdam a jam deſcripto differentes, habeo, Cc 
fodina Stunsfeldenſi, in hac Provincia. 5 
2. Siliquaſtrum Lupini, ſiliquam nonnihil referens; ſeu veniam dabis fic 1o- ig. 109. 
qui, Siliguaſtrum Lupinatum. Phaſeolato ſubinde brevior eſt, at ſemper latior ; 
Colore incerto, ſed ut plurimum a prona parte nigro, vel ad nigredinem 
accedenti; a ſupina rubiginoſa. Sed & utrinque variat quoad Colorem & 
Superficiem. A parte Gibboſa Lineolis albis & Maculis neſcio quibus di— 
ſtinctum vidimus; quod & Bufoniis Lapidibus, & Gloſſopetris quibuſcunque 
= £73 aliquando 
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aliquando accidit, Sed & inveni unum aut alterum cui a parte averfa 
neſcio quid Appendicis adnaſceretur; in qua Virgulæ aliquot Tranſverſæ 
conſpiciatur, quaſi amiſſi cujuſdam ignoti Veſtigia. Differt hic Lapis a 
præcedente præcipue, quod fit latior, magiſque rectus, a neutro latere 
falcatus. In Anglia Mediterranea non admodum rarus eſt hic Lapis. Vi— 
dimus in Latomia Garvordienſi in Bercheria, Wilneiæ & Charltoniæ apud Oxo- 
nienſes, ad pagum Rance in Comitatu Wee, Honey- Comb. "Laſh 
apud Mallonienſes, &c. 
Dantur etiam in hoc genere Lapides, quos Piſi vulgaris & viciæ Suiquas 
æmulari dixeris. 
Hg. 110. 3. Siliquaſtrum Minus T; riangulum 3 ſeu Minus Conche ad inſtar Roſtellatum. 
Colore & Superficie cum reliquis convenit; at Tellinam aliquam, vel (mavis) 
Concham parvam Anglicanam Liſteri, magis refert quam Siliquam. Verum ex 
facie, cum externa tum interiori, Siliguaſtrum ſe Proar, Stunseldig habui- 
mus in Agro Oxonienſi. 
Fig. 111. 4. Siliquaſtrum Officulum e capite Aſelli Minoris referens. 
Fig.112, 5. Siliguaſtro congener Pundtularia Gibboſa, quandoque Tortilis, e 
Marmorea : ſeu Siliquaſtrum Gibboſum, Marmoreum, argute admodum pleri- * 
que Punulatum. Superioribus magis Terſum & Expolitum eſt hoc Siligua- 5 
{trum : ex prona parte nunc magis, nunc minus Gibbon; & Colore ut wo 
rimum Nigricantt, alias Subviridi, Exalbido, &c. Ex parte averſa ſeu interi- 
ori, neſcio qua Oſſea Appendice munitur, Coloris nigr: & rubeſcentis, ſed. 
hoc in pleriſque deſideratur. Utrinque in Mucronem magis obtuſum deſinit 
quam priora. In multiſque videre contigit Exemplaribus, pars Gibboſa Soli 
obverſa, minutula admodum & creberrima oſtendit Punctula. Paſſim oc- 
currit in Comitatu Bercheriano & Oxonienſi Inveni in Lapidicinis ad pagos 
Marcham, Garvord & Stunsfeld. ; Tub bs 
Fig.113, 6. Ejuſdem Lapidis major Varietas. B 
Fig. 114. 7. Siliguaſtro accedens Ricinus; ſeu Siliguaſtrum minimum inſtar Seminis Pha- | 
feoli, Ricinus Lapis Siliquaſtrum eſt omnium, quotquot hactenus videre con- 
tigit, minimum; quod Ricini Herbæ, vel etiam Phaſeoli cujuſdam minoris 
Semen quadantenus exprimat. Superne ſcaber eſt, plane ut Siliguaſtra pro- 
prie ſic dicta; Colore aut Fuſco aut Atro-nitents. Infra vero decolor eſt & | 
informis. Fitneie inveni, inſtar Scarabæi Atro-nitentes ; Stunsfeldia autem, | 
& Altro-nilentes & Fuſcos. 
Conjicio quod hos Lapides quos nos Siliquaſtra diximus, poſteri ad mini- : 
mum (ſi non hujus ſeculi Philoſophi) Piſcium Dentes & Of cula, tuto appel. 
laverint. Certe quod ad Shquaſtrum minus Triangulum attinet, vidimus ali- 
quot Specimina, Oſſiculis iſtis vulgo notis ex Aſellorum Capiribus non parum 
conſimilia. 
Eig. 113. 8. Bufomtes Majuſculus Atro-rubens inſtar Capſule Glandis Ruercing, Co- 
lore eſt undiquaque ex Atro-ſubrubente 3 quoad cetera omnino convenit cum 


Figura Boetii, Inveni in Lapicidina Faringdonenſi apud Bercherianos ; fed. 
rarius occurr it. 
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. Bufonites Medius Rotularis alveolo utrinque donatus. Color in ambitu Fig. 116. 
ſubpallidus eſt; alveolus ab utraque parte 1 Cum — 
habuimus. 
10. Bufonites Medius Orbiculatus, ſeu Bufonites vulgatior Anglicus. . Majuſ Fig.1 17. 
culo Atro-rubenti triplo ut quadruplo minor eſt. Colore inſigniter variat ; 
alias Anthracino, alias Fuſco, five Hepatico, alias alio: Sed & nonnunquam 
Cœruleis maculis, & lineolis notatum vidimus. Unicum habeo craſſiuſculum, 
& c#teris minus depreſſum, Colore pallido aut exalbido; Atro Limbo aut 
Faſciola fimbriatum. 
In latomiis & ſabuletis Angliæ Mediterranee, paſſim obviam habuimus : 
at Specimen noviſſime dictum, in Lapicidina Faringdonenſi. Paſſim inveniun- 
tur & minores & minimi orbiculati, & Forma quaſi in plano ovata. 
11. Bufonites minimum a convexiori parte rugoſus. In Agro Giorefirenſe & Fig. 118. 
Oxonienſi cum reliquis, ſed rarius. 
12. Bufonites Minor, Trochili ad inſtar Faſtigiatus, ſeu Bufonites Trocbilus Fig. 110. 
dictus. Coloris eſt ex Antbracino Subcerulei, & Fimbria nigra donatus; & ſa- 
5 buleto Faringdonenſi. 
K 13. Bufonites Minimus Trochilo affinis Calyculo Striato longilculo donatus, Ca- Fig. 120, 
lyculus ſtriatus Caſtanei Coloris eſt : Umbonis idem fere Color ac præcedentis. 
In Sabuleto Faringdonenſi aliquoties obſervavimus. 
14. Bufonites Scaphoides extremo altero altiore. In Lapicidinis Marchamiæ Fig 121. 


bo & Garvordiæ, & ad Faringdomam non admodum rarus. 

| Omnes Bufonites ut id ſemel dicam, .variant Colore ; at Anglicani ut pluri- 
I mum ad nigrum Fuſcum, & Hepatiem accedunt. Hos Lapides Anglia ante 
hac inveniri non conſtat: Nam Bufonites D. Plot, in Hiſtoria Oxonienſi, hujus 


EF loci non eſt, Buf-mtes D. Chriſtopher Meret (ſi locum memini) Lapides non 
erant, ſed ipfiſſimi Lupi Piſcis Dentes, &c. Quod quidem ſatis feliciter, ſive 
ab ipſo, ſive a quovis alio excogitatum : Quippe hi Lapides aliud non ſunt, 
me Judice, quam Luporum aliorumque Piſcium Dentes, habitu & veſtitu La- 
pidum perſonati. In fodina Garvordienſi ſeptimo ab Academia milliari, (ob 
rariores quos habet Lapides, diutius a me frequentata) tandem incidi in Ma- Fig. 122. 
ville Piſcis ut videtur fragmentum, cui tres Bafoniles, triangulato quodam 
ordine, arcte inhærebant: Bini ſcilicet orbiculati minores, & minimus ter- 
tius. Sed de Bufonitibus hæc dicta ſufficiant; quos fi id magis placeat, Ich- 
thyodontes Scutellatos in poſterum jure merito appellare poteris. 

15. Plectronites levis Mucrone paulo acutiore, Plectronites non aliud eſt quam Fig. 123. 
Ichtbyodos quidam teretiformis, plectrum Gallinaceum referens radice Bufonitis 
inſtar, excavata. Colore, Superficie, & Magnitudine, ut reliqui, 1chthyo- 
dontes variant. Paſſim in Lapicidinis Bercherianis, cum Bufonitilus & Gleſſo- 
petris inveniuntur. Striato perioſteo denudatos ſuſpicor quotquot Marmoris 
ad inſtar politus cernimus. 

16. Plectronites Major altiuſcule Striatus, Mucrone magis obtuſo. Hujus La- Fig. 124. 
pidis non niſi duo exemplaria hactenus videre contigit. E Fodina $!1nseldienſi. 

17. Rhombus Minor, ſive Medius, quem Rhombum appellare placuit; com- Tig. 125. 
preſſior eſt quidam Lapis; præter, propter Cucumerini Seminis magnitudine, 

forma 


Comms - 

forma ad Rhomboidem accedenti. Ab uno latere convexior eſt, & Colore 
ut plurimum nigro ; ex altero planior & teſtacea quadam lamella obductus; 
quæ mire ſplendet, Colore Anthracino vel ex Atro rubenti, hæc Teſtula, five 
teſtacea Lamella, Figuram Rhomboidalem conſtituit margine quandoque 
leviter inclinato; & quod materiæ Elegantiam, elimatum Teſtudmis Exuvi- 
um quam proxime ſimilat. Invenimus in Lapicidinis Marchamenſibus & 
Charletoniæ. Dantur etiam & majores & minimi, & quidam Figura a 


Rhomboidali multum diſcrepantes, Rhombum quoad Materiz & Coloris ele- 


Tig. 126. 


— 


Fg. 127. 


antiam excipit. 

18. Scalpellus. Eſt autem Scalpellus, Lapis Figura ab omnibus hujuſque 
notis prorſus aliena. Quod ad Magnitudinem ſpectat & Colorem, cum 
Rhombo aliquatenus convenit. At Figura eſt omnino ſibi propria. Scalpellum 
nominare volui, quoniam Cultelli Mucronem quodammodo mentitur. Nam 


lamellatus eſt Lapillus, Figura tamen Trigonali, cum alio quodam Angulo 


minus eminenti. Facies altera omnino plana eſt & ſeſſilis; ſed altera ob demil- 
ſum Marginem, ſeu mavis tranſverſas quaſdam Lineas eminentes, undiquaque 
leviter acclivis. Charltoniz habui cum priore. | Po 

19. Bufoniti Congener Gibbus Lapis: ſeu Bufonites Gibbus cognominatus. Gib- 
bus autem Lapis ex re nomen habet; nam Bufonites eft non ut reliqui plane 
ſeſſilis, ſed omnino arcuatus : adeo ut ſi in plano poſueris, lucem ſubtus re- 
cipiat. Atque hinc a Dorſo elatiori, apud nos Gibbi nomen ſortitus eſt. 


In parte Gibboſa, foramen obtinet at Baſin latiorem; ei prorſus ſimile quo 


cæteri donantur Bufonites minores. In arenoſis Marchamiz Lapicidinis in- 
venit optimæ ſpei Juvenis D. Johannes Archer, è Collegio Reginenſi: qui in- 
ter alios Lapides aliquam multos, ejuſdem duo vel tria habet Specimina. 


Nos poſtea in ſabuleto Faringdonenſi obſervavimus. 


Eg. 128. 


g. 129. 21. Maxille Piſcis Fragmentum Lapideum, cum adnatis Bufonitibus, 


Hactenus dictos Lapides ut & alios aliquam multos, quos in Anglia Medi- 
terranea inveni, pro Piſcium Dentibus aliiſque Capitum Oſſiculis aut habeo, 
aut vehementer ſuſpicor. Cæterum & eorundem vertebras non paucas undi- 
quaque in Agris Gloceſtriæ, Bercheriæ, & Oxonii ſparſas, obſervare licuit ; 
quos omnes generali nomine. 5 

20. Ichthyoſpondylos appellare conſuevimus. Sunt autem ii vario pro condi- 
tione loci tincti; alii nigri, fuſci alii, quidam ſublutei aut cinerei. Magni- 
tudine etiam & Forma non minus vari ſunt quam Ichthyoſtea, ſuperius dicta. 
Invenimus qui Latrunculos Luſorios Magnitudine exſuperent; atque etiam 
viciæ Semine minores. In arenoſis Fodinis Marchamenſibus, ſine ulla fere 
(ut mihi viſum eſt) Materiæ Oſſeæ jactura conſervatos vidimus. Porro Ich 
thyoſpondyli aut raro aut nunquam inveniuntur pluribus ſimul junctis, ut Piſci- 
um Vertebræ; magno quidem Indicio, me Judice, has non eſſe Lapides 
ſpontaneos, ad Imaginem (cognatæ quantumvis Materiæ) Oſſium formatos. 
Nam ſi Natura ſubterranea, quod Marina perficit, præſtare conatur quidni 
eodem Opere ac Labore, quo Singularem Piſcis Vertebrarum, integrum ſal- 
tem Sceleton, ut cætera nequeat, conficeret. | 


Garvordiz inventum. 
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22. Gloſopetra exigua cum Mandibulæ fragmento Lapideo adnato. Fa- Fg. 146. 
ringdon. | 
23, 24, 25, We found near Lhan Deilo in Caermarthenſhire, 26, 27, 28, 1.78. 
29, on the Severn Shore in Glocefterſhire; 30, at Gold Cliff in Monmouthſhire, 11, 139 
and all the reſt in the Ifle of Caldey in Pembrokeſhire. The 25th, Fig. 132, Fu 
whereof we found great Plenty, muſt doubtleſs be referred to the Sceleton Fig. wo 
of ſome flat Fiſh; the 23, and 24, I know not at all what to make of: FC. 1,139 
The reſt are Modioli, or Vertebræ of Sea-Stars, for I have been long ſince _ py 
fully ſatisfied, that all forts of Entrochi and Aſteriæ muſt be referred thither ; 144 145. 
not that I conclude that. either of theſe, or any other marine terreſtrial Bo- "> 
dies, were ever really either Parts or Exuviæ of Animals; but that they 
bear the ſame Relation to the Sea-Stars, that Glofſope!re do to the Teeth of 
Sharks ; the Foſſil- Shells to the Marine ones, Sc. | 
Fig. 149, 150. Repreſent a Lime ſtone Marble, we havelately diſcover'd in 5 
Wales when poliſhed. We have Plenty of ir, but few Pieces exceed 6, 9, . 
or 12 Inches Diameter, for *tis only a Sort of Alcyonium, incorporated in ſe- 
veral ſmall Blocks of the Lime-Stone, whereof Fig. 149. repreſents a Piece 
poliſhed perpendicularly, and Fig. 150. horizontally. *Tis to me more 
ann than the Florentine Marble, but much more hard and ſubſtan- 
ral. | | 
N. B. This Stone is a Sort of Coral, and the Lapidis Aſtrotidis five Stella- or Ho, 
vis primum Genus. Boet. de Bodt ; or Aſtroites, Worm. Mus. It grows in the“ 
Seas adjoining to Jamaica. It is frequently found Foſſil in England. IT have 
ſome of it that will poliſh as well as Agat, which was many Years ſince found 
out by Mr. Beaumont. | | 
LXXVI. 1. This Deſcription of the Giant's Cauſway, I received from a The Giarr's 
Scholar and a Traveller, who went on purpoſe the laſt Summer 1692, with Fella Faq 
the Biſhop of Derry to ſee it. It is in the County of Antrim, about 7 Miles Sir R. Back- 
Eaſt of Colrain, and 31 Miles to the Eaſt of the Mouth of the River Derry. pit 
The Coaſt there is a very great Height from the Sea: And from the Foot 
of the Precipice, there runs out Northward into the main Ocean, a raiſed 
Cauſfway of about 80 Foot broad, and about 20 Foot high above the reſt of 
the Strand; its Sides are perpendicular, it was about 200 Foot in view to 
the Sea-Water. 3 „ 
This whole Cauſcpay conſiſts all of Pillars of Perpendicular Cylinders, Hex- 
agons and Pentagons, of about 18 and 20 Inches Diameter, but fo juſtly ſhot 
one by another, that not any thing thicker than a Knife will enter between 
the ſides of the Pillars. When one walks upon the Sand below it, the ſide 
of this Cauſway has its Face all in Angles, the ſeveral Cylinders (pardon the 
Impropriety of the Word) having fome two, ſome three of their Sides open 
to View. The very vaſt high Precipice does alſo conſiſt of Cylinders: tho? 
_ ſome ſhorter and ſome longer: And all the Stones that one fees on that 
Coaſt, whether ſingle or in Cluſters, or that riſe up any where out of the 
Sand, are all Cylinders, tho? of ever ſo different Angles ; tor there are allo 


Four-Squared upon the ſame Shore. 
2. The 
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By Dr. Sam. 2. The Grant's Cauſway is ſomewhat more than 8 Engliſh Miles North. Eaſt 


712. f. 170. 


from the Town of Colrain, and about 3 from the Byſh Mills, almoſt directly 
North. It runs from the bottom of an high Hill into the Sea, no Man can 
tell how far, but at Low Water the Length of it is about 600 Foot, and the 
Breadth of it, in the broadeſt Place 240 Foot, in the narroweſt 120 Foot. It 
is very unequal likewiſe in the Height, in ſome Places it is about 36 Foot 
high from the Level of the Strand, and in other Places about x 5 FO. 

It conſiſts of many thouſand Pillars, which ſtand moſt of them perpendi- 
cular to the Plain of the Horizon cloſe to one another, but we could not diſ- 
cern whether they do run down under ground like a Qyarry or no. Some of 
them are very long and higher than the reſt, others ſhort and broke ; ſome 
for a pretty large Space of an equal Height, ſo that their Tops make an even 

plain Surface, many of them imperfect, crack'd and irregular, others entire, 
uniform and handſome, and theſe of different Shapes and Sizes. We found 
them almoſt all Pentagonal or Hexagonal, only we obſerved that a few had 
7 ſides, and many more Pentagons than Hexagons, but they were all irregu- 
lar : For none that we could obſerve had their ſides of equa] Breadth ; the 
Pillars are ſome of them 15, ſome 18 Inches, ſome 2 Foot in Diameter, none 
of them are one entire Stone, but every Pillar conſiſts of ſeveral Joints or 
Pieces, as we may call them, of which ſome are 6, ſome 12, ſome 18 Inches, 
ſome 2 Foot deep. 1 

Theſe Pieces lie as cloſe upon one another as *tis poſſible for one Stone to 
lie upon another; not jointing with flat Sur faces, for when you force one off 
the other, one of them is always Concave in the middle, the other Convex. 
There are many of theſe kind of Joints, which lie looſe upon ſome part of 
the Cauſtway, and on the Strand, which were blown or waſhed off the Pillars. 
Theſe Joints are not always placed alike, for in ſome Pillars the Convexity is 
always upwards, and in others it ſtands always downwards. When you force 
them aſunder, both the Concave and the Convex Superficies are very ſmooth, 
as are alſo the ſides of the Pillars which touch one another, being of a whiti/h 
Free-ſtone Colour, but a finer cloſer Grit; whereas when we broke ſome 
Pieces off them, the Inſide appeared like dark Marble. 5 
The Pillars ſtand very cloſe to one another, and tho' ſome have 5 Sides, 
and others of them 6, yet the Contexture of them are ſo adapted, that there 
is no Vacuity between them; the Inequality of the Numbers of the ſides of 
the Pillars, being often in a very ſurprizing and a wonderful Manner, 
throughout the whole Cauſeway, compenſated by the Inequality of the 
Breadths and Angles of thoſe Sides: ſo that the whole at a little Diſtance 
looks very Regular, and every ſingle Pillar does retain its own Thickneſs, 
and Angles and Sides, from Top to Bottom. | 

Thoſe Pillars which ſeem to be entire as they were originally, are at the 
Top flat and rough, without any Graving or Striate Lines; thoſe which lie 
low to the Sea, are waſhed ſmooth ; and others that ſeem to have their natu— 
ral Tops blown or waſhed off, are ſome concave, and others convex. 

The high Bank hanging over the Cayſway on that ſide which lies next it, 


and towards the Sea, ſeems to be for the moſt part compoſed of the common 
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( 513) 
fort of Craggy Rock only we ſaw a few irregular Pillars on the Eaſt-Side, 
and ſome farther on the North, which they call the Looms, or Organs, ſtand- 
ing on the ſide of a Hill; the Pillars in the middle being the longeſt, and 
thoſe on each ſide of them ſtill ſhorter and ſhorter : But juſt over the n 
 Cauſway, we ſaw as it were the Tops of ſome Pillars appearing out of the 
| ſides of the Hill, not ſtanding, nor lying flat, but ſloping. 
We ſuppoſe each Pillar, throughout the Cauſway, to continue the ſame to 
the very bottom, becauſe all that we ſaw on the Sides were ſo. _ TS 
N. B. The ſeveral ſides of one and the ſame Pillar are as in the Planes of .,. 174, 
Chryſtals, of very unequal breadths or lengths, call it either, when you mea- 
ſure them Horizontally ; and that in ſuch as are Hexagonal a broader Side | 
always ſubtends, or is oppoſite to, a narrower, which ſort of Geometry Na- = 
ture likewiſe obſerves in the Formation of Chry/t als. | 3 | | 
3. Among the ſeveral Figur'd Stones already deſcribed by Authors, I find ByDr-Tho. 
none that has more Agreement with thoſe which compoſe our Giant's Cauſwway ib. E. 155. 
than the Entrochos, the Aſtroites or Lapis Stellaris, and the Lapis Baſanus or 
Baſaltes : And yet for all the great Reſemblance they have in ſome Parti- 
culars, they differ very much in others. 7 
The Entrochos agrees with the Pillars of our Cauſway in that it is a ſtony 
Subſtance, formed by Nature Column-wiſe, and conſiſting of 20 or 30 ſeveral _ 
Internodia, or Foints, ſet one a-top of another; but then it differs in that its 
outward Shape is round and Cylindrical; in its having a Hole, or Pith, run 
from top to bottom through all the Joints; in the ſetting on, or way of 
fitting one Joint to another; and in its Size and Magnitude. | 
The Aſtroites or Lapis Stellaris is not only ſhaped Column-wiſe, as the En- 
trochos, and jointed with ſeveral Internodia cloſely adjuſted to one another, 
but its Sides are Angular, But then it muſt be obſerved that the Sides of the 
Aſtroites are always ſulcated or a little furrowed, and are conſtantly Pen— 
tagons ; whereas the 171/h- Stone has its Sides perfectly ſmooth, and plane, and 
ſometimes in Hexagons and Heptagons as well as Pentagons. Moreover the 
Aſzroites has Furrow'd and Portuberant Rays ſtriking from its Center, ſome- 
what as they draw a Star, whence it has its Name; that adapting the Con— 
cavites and Convexites together, cauſe the Coheſion of the Joints to one 
another: whereas the internal Superficies of the Internodia in our Iriſh-Stone 
ſends forth no ſort of Rays from its Center, and unite to one another by a 
quite different Articulation. For beſides what Dr. Foley remarks of the bot- 
tom or top of each Joint, having a large round Concavity or Convexity that 
extends it ſelf from the Center of the Stone within an Inch or two of the 
Angular Circumference ; examining two Joints that were ſent up from the 
Place hither to Dublin, I obſerved likewiſe, that the bottom or top of each 
Joint round this Concavity or Convexity either riſes with an eminent Verge, 
or Ridge, if it he Concave in the Middle, or if it be Convex, is hollowed with 
ſuch a ſort of Groove, as to receive cloſely into it all the eminent Ridge 
of the next Joint either above or below it: ſo that each Superficies in 
the Articulations adapt themſelves on all ſides ſo exactly one to the other, 
as tis poſſible for two Bodies, that are only Contiguous and not Cohering. 
Vor. II. 5 ES The 
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The Aſtroites alſo, as well as the Entrochos, differs extremely from our 
Stone in its Size, or Magnitude ; for the largeſt that is found of either of 
thoſe kinds, do not much exceed the thickneſs of a Man's Thumb, whereas 
our Columns are ſome of them two Foot in Diameter. Yet this diſproportion 
of Bulk is not fo conſiderable a Difference, ſince we obſerve that Nature 
affects the like Diſparity in other of her Works, and thoſe too nearly allied, 
and evidently of the ſame Tribe, or Family. Our ſmall Fointed Ruſbes or 
Reeds, and the largeſt Eaſt Indian Bambou, one of which I remember to have 
ſeen in Holland above 26 Foot high, and as thick as a Man's Middle, are yet 
Plants of the ſame Species and Clals. | 

But nothing among all the Fi, Tribe that I have ſeen or read of, comes 
ſo nigh in all reſpects in its Formation, Subſtance, Size, Way of growth or 
Manner of ſtanding, Sc. to the Columns whereof this Cayſway is compoſed, 
as the Lapis Baſaltes Miſneus, deſcribed by Kentmannus in Geſner de Figuri, 
Lapidum, whereof he ſays there is a great large Bed within three Miles of 
Dreſden in Saxony. He gives the following Account of it thus in his own 
Words— Lapides Anguloſi plures coagmentati Baſalton repræſentat, qui cre/- 
cet forma & magnitudine Fici mediocris, Singularis quidem ſed Copioſus atque 
ita Junctus Coaptatuſque, veluti ab Arculario arte commiſſus eſſet; ſeptem, ſex, 
quinque, mnonnunguam ſed rarius quatuor Angulorum : Omnino Figura Tra- 
bis erectæ, foris Levis, & Tattu minime Aſper, Ferrugineus, Ponderoſus, Duritic 


wvelut Adamantis; Hi Lafides fic Coagmentati é terra Ulnas decem & ſeptem 


extant; quanto ſpatio intra Terram coͤndantur, nemini adhuc exploratum eſt. 
But, I find this Difference between theſe and the Miſnean Baſaltes, that its 


Columns were one entire Piece from top to bottom, whereas our 1rih Baſaltes, 


is compoſed of Columns divided into many Joints. So that I think it may not 


improperly be called, to diſtinguiſh it from this and all other Fyffils ; Lapis 


Baſaltes vel Baſanos Maximus Hibernicus Angulis minimum Tribus, plurimun 


Odlo conſtans; crebris Articulis ſibi invicem affabre conjundtis, ſed facile ſepara- 


bilibus, Gemiculatus. . | 

Whether our 1ri/h Baſaltes can pretend to the Name Baſanos, on the ſame 
account the Miſnean does, from the Greck Word Baourifo, Exploro, becauſe 
it has the Property of the Toych-Stone, that ſhews by Lines, drawn with 
Metals on its ſmooth Surface, which are Genuine, and which Adulterate, 
cannot politively ſay ; becauſe rhoſe Pieces I have, are fo rough, that un- 
leſs ſome part of the Superficies were artificially poliſhed, the Experiment can- 
not be made: Yet I have reaſon to believe it would ſucceed, were the Stone 
poliſhed ; becauſe I find Black Marble in general, fo it be of a cloſe Texture 


and hard, as this is, partakes of that Property. 


A fartber 
Account of 


tbe Giant's 


4. To have a juſt Idea of this wonderful Production, I propoſed the laſt 


Summer 1697, to ſome Philoſopical Gentlemen here in Dublin, that we 


Cauſway; by ſhould employ at our common Charge, one Mr. Sandys, a good Maſter 


Dr. Tho. 
Molineux, 


in deſigning and drawing Proſpects, to go into the North of Ireland, 


235. ada. and upon the Place take the genuine and accurate Figure of the whole 


41. f. 209 Rock, with the natural Poſture of the Hills and Country about it for 


ſome 


\ 
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ſome diſtance, Accordingly we ſent him away with ſuch Inſtructions as ! 


drew up for him, and he returned ſoon after with a fair and beautifu! 


Draught very expreſſive of each Particular we deſired. 
A, The Great Cauſway, which is from B. to C. 135 Yards, from D. to 
E. 120 Yards, and from F. to G. 64. Yards. 
H. The Imperfeft Cauſway, which is 120 Yards long. Fig.151 
J. Stones, the ſame as thoſe of the Cau/way, which lie on their Sides in 
the Hill. 
K. Rocks in the Sea, which appear to be the ſame ſort of Stone. 
L. The Organs, which are Pillars, the fame with the Cauſcway. 
M. The Chimneys, which are Stone and make that Figure. 
The Pricked Line in the Caufway, ſhews how far the Sea flows at * 


Water. 


Fig. 152, The Proſpect of the Eaſt-Side of the Cauſway. Ne 152, 

There are alſo ſeveral of thele kind. of Stones leen in the Sides of the 
Rocks. 

But the moſt inſtructive Part of the Scheme is that which expreſſes all. 
the various Figures of the ſeveral Foints and Columns that have been found 
by careful Obſervation to make up the Caufway. 

N. A Joint but of 3 Sides. . 1 

O. A Joint of 4 Sides. | WE 

P. A Joint of 5 Sides. 

9. A Joint of 6 Sides, 

R. A Joint of 7 Sides. 

S. A Joint of 8 Sides. 

Fig. 154. A Piece of a Column of 6 Sides duals divided in the Mid- 
dle, the uppermoſt Part a. laid cloſe by the lower Part b. that the Man- 
ner may the better and more plainly appear, how the Convexity or Riſing of 
the Joint below, marked c. was let into the Hollow of the Joint above, 


Fig. 154. 


marked d. when that was in its native Poſture, ſtanding a-top and covering 


it. By this fort of Articulation the ſeveral Joints of the Columus, whether they 


conſiſt of 3, 4, 5, 6, 7, or 8 Sides, adapt and unite themſelves to one 
another; and obſerve in all the reſt of the Figures, c. denotes a Convexity or 


 Kijing;, d. a Cavity or Hollowneſs, in the Stone. 


Fig. 155. Is a Collection of 7 Columns as they ſtand together in the Cayſway Ff. 1 55 
and thew that though the Pillars differ from one another in their Shape and LA 
Angles, yet they adjuſt their Sides in ſuch a manner to the next immediate 
adjoining Columns, that there remains no Yacuity between them: For the 
Pillars are ſuch of various Figures, that all ſort of Inſterſtices, of what ſhape 
ſoever, are entirely filled up by one or other of them. # e 2e. the Sides of the 
Pillars, which ſhew by their outward Surface that each Co/um conſiſts of 
many Joints placed one above another, from top to bottom ; and theſe 
Joints ſo cloſely contiguous, that only a ſmall Creviſe or Line ſeems to ſever 


them ; ſome with their Convexities uppermoſt, as thoſe marked c. others with 


their Concavities, as s choſe marked d. | 
Uuu 2 = The 
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The Triangular, Quadrangular, and Oftangular Pillars are much fewer in 
Number than thoſe other figyred Columns : So that they do not come readily 
in ſight, except they be carefully ſearched after. | PEP n 

But this ſort of Stone is not more remarkable for being cut thus natu- 
rally into Regular Geometrical Figures, than for being found in ſuch Plen 
and vaſt Abundance in many Parts of this Country, for 4 or 5 Miles about, 
For beſides what goes under the Vulgar Name of the Giant's Cauſtway, which 
itſelf alone is of a great Extent, and how far it may run into the Sea none 
can tell, there are many other Collections of the ſame kind of Pillars, ſitu— 
ated in and about this Place; as two leſſer but more imperfect and broken 
Cauſways as we may call them, that both lie at ſome Diſtance on the Left 
Hand of the great one, as you face the North; and a little farther into 
the Sea ſome Rocks ſhew themſelves above Water, when the Tide is low, 
that ſeem all made ſtill of the ſame Stone. And if you aſcend towards the 
Land in the Hill above the Cauſway next and immediately adjoining to it, 
you meet with more of the ſame ſort of Pillars, but in a different Situa- 
tion, not perpendicular and erect, but lying as it were on their Sides in a 
flanting Poſture. | e 

Beyond this Hill Eaſtward, at ſeveral Diſtances, ſtand many Sets of 
ſtraight and upright Columns ranged in curious Order along the ſides of 
the Hills: that Parcel of them which is moſt conſpicuous. and neareſt the 
Cauſway, the Country People call the Looms or Organs, from its formal 
Shape; which is fo very regular, that all its ſeveral Pillars may be diſtin! 
counted, and'they are juſt 5o in Number ; the largeſt and talleſt, at leaſt 
40 Foot high, conſiſts of 44 diſtinct Joints, and ſtands directly in the middle 
of all the reſt, they gradually decreaſing in length on both ſides of it, like 
Organ Pipes. „ | 

Four Miles Weſtward of the Giam's Cauſway, a Mile and a half diſtant 
from the Sea, three Miles from the Town of Colrain, and about two from 
Dunluce, an old Seat of the Marquiſs of Antrim, ſeveral Ranges of tall Pil- 
lars ſhew themſelves, along the fide of a Rock, for about 300 Paces toge- 
ther; a Church within a quarter of a Mile of them called Balliwillan 
Church, I am told, was built for the moſt part with Stone taken from thoſe 
Pillars, which are all of the ſame fort of Stone with the Columns of the 
Giant's Cauſway, (as I find by carefully examining and comparing together 
Pieces of them both I have now by me) and like thoſe too, conſiſt of re- 
gularly cut, looſe and diſtinct Joints placed one upon the top of the other; 
but in thele reſpects they differ. 33 

1. That ſome of theſe Inland Pillars are of a much larger Size than any in 
the Cauſway, being two Foot and a half in Diameter. ; 

2, That there are only found among theſe, ſuch as have 2, 4, 5, and 6 
Sides, and none that have 7, and 8, like ſome of the Giant's Cauſway. 
3. That the Joints of theſe do not obſerve that kind of Articulation, by 
Cavities and Convexities, as thoſe of the Caufway do; but their upper and 
lower Surfaces touch only in Planes, and they ſtand united by means 


of 


— 
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of their Weight and Preſſure alone; ſo that a ſmall Force will fever 
them. 

But I find by obſerving the manner of the Commiſſure, or way of Arti- 
eulatinn, in {ix Couple of the ſeveral Sorts of Joints of 3, 4, 5, 6, 7, and 8 
Sides, which I had raiſed on Purpoſe, and taken out of the Cauſway, as they 
were naturally fellow'd in Pairs, that ſome of the Joints actually want this 
Cavity and Riſing, as thoſe of 4 and 6 Sides I have now in my Houſe, and 
are only united to one another by Superficies touching cloſe in Planes that 
run a little ſlanting and not parallel to the Horizon. Yet this may be 
only a chance Formation, ſince the univerſal Jointing of the whole Ca- 
way, 1s certainly otherwiſe, But I muſt take notice, that the Hollows and 
Convexities are not conſtantly formed and moulded in the Stone with all 
that accuracy and circular exactneſs, the Artiſt has pleaſed to expreſs them 
in the Figures. | 

Theſe Cavities in ſuch Joints as are uppermoſt, and lie expoſed to the 
open Air on the Surface of the Cauſway, afford no ſmall uſe and advantage 
to the Poorer Sort of People in the neighbouring Country, with whom 
it is a common Practice in the Summer-Time, when they want Salt, to fill 
theſe natural Baſons with Sea-MWater, which by reaſon of their Shallowneſs 
are of ſo commodious a Shape, that in the ſpace of four Tides they find all 

the Water that was left in them exhaled, and the Salt remaining dry in the 
bottom of the Hollows. | : 

But there is another Irregularity I muſt take notice of, which is, that one 
of the Joints of the Cauſway, a Pentagon, ſent me hither to Town, is Cavouss 
both at top and bottom: But the general Formation is this, that if a Joint b 
Concave at one end, the other end. is Convex. N 

The vaſt towering Height of thoſe ſtrait-jointed Pillars, eſpecially of 
thoſe that are moſt ſlender and the perfect among them, 1s truly very 
ſurpriſing, There are in the Cauſway, ſome of 33, others of 36 Foot high 
above the Strand; and, as I ſaid before, ſome among the Organs equal 40 
Foot in height. How far theſe may be continued under Ground, 1s not 
yet diſcovered: But a Gentleman of my Acquaintance traced one of the 
talleſt Pillars of the Cauſway by digging into the Strand, and it continued 
ſtill of the ſame Make and Figure, jointed as it was above, for the Depth 
of 8 Foot together, and he found no reaſon to doubt but he mighr have: 
traced it much farther. | 1 . 
This is obſervable, that commonly the Joints, as well of the Inland Pillars, 
as thoſe of the Cauſway, as they have their Situation nigher the Earth, are 
longer and taller than thoſe towards the top of the Column; but no diffe- 
rence is obſerved in the Cavities or Riſings of the Joints, as they are placed 
higher or lower in the ſame Pillar: they continue much the ſame, as to their 
Depth or Protuberance from top to bottom; yet the utmoſt top of ſuch of 
the Pillars that ſeem compleat and entire, always terminates with the Joint 
that is flat on the upper Side, and no way either Concave or Convex like all. 
the reſt below it, | 


As 
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As to the Internal Subſtance of this Stone, *tis of an 1 extraordinary hard, 
cloſe, and compact Texture : Its Greet or Grain, fo very even and fine that 
it hardly appears, unleſs viewed near the Eye, and when the Stone is newly 


broke : Then it ſhews itſelf on its Surface like a very minute ſmall gliſtning 
Sand thickly interſperſed with the reſt of the Solid ; which by reaſon its Parts 


are fo firmly combined together, has ſomething more of gravity, in pro- 
portion to its Bulk, than moſt other forts of Stone, unleſs ſuch as partake 


of the Marchaſite or Pyrites, and are more ponderous than uſual from a 


Metalline Principle, being an Ingredient in their Compoſition 3 of which this 
does not at all participate, or at leaſt not in any conſiderable Quantity, that 


1 can diſcover. 


It ſeems as if it were one plain hemogeneous Body, without any Mix- 
ture of Cochlite, Belemnite, Veins of Spar, or ſuch like extraneous Matter, 
io commonly met with in moſt other ſtony Concretes: Nor can there be 
obſerved Rays, Furrows, Striæ, or any manner of Lines running along its Su- 
perficies ; ſo that it is capable of a good Poliſh, and I find has in Perfection 
that Quality of the Lapis Lydius, Baſarms or Touchſtone, ſo much celebrated 
of old, for ſhewing the various Impreſſions different Metals make upon it 
when rubb'd or drawn along the Surface; but being a Stone naturally divi- 
ded into ſmall Pieces or Joints, and of ſo hard a Body, that it turns or 
breaks the Edges of the beſt Tools, when they offer to cut it, it ſeems un- 
fit for the imbelliſhing of Houles, and all the other greater Uſes of Archi- 
lecture and Statuary. 

Its rough and natural Outſide that 1s expoſed to the open Air, and beatin 


.of the Weather, is of a whitiſh Colour, much the ſame with' what we ſee 


on common Rocks, and Lime-Stone ; but the Inſide when you ſever one 
Piece from another, is of a blackiſh Iron- Gray, like that of the beſt black 
Marble before *tis poliſh? d, but ſomewhat of a darker Shade. And indeed 
I can diſcover but little, if any, Difterence between the Subſtance of this 
Stone and that of Marble. *Tis true, the moſt common fort of Marble is 
not near ſo hard and cloſe a Body : yet that does not import much, ſince 


*tis known that ſeveral Kinds of Marble vary extremely ou one another 


in Hardneſs. 

Georgius Agricola, in his Book de Natura Foſſilium, has a Paſſage (and 
which I find confirmed too, by a later Author living in that Country, 
Lachmand de Faſſilibus, &c.) wherein he mentions a ſort of Marble found in 
the Diſtrict of Hildeſbeim in Germany, that ſeems to bear in ſeveral reſpects 
a great Analogy or Agreement with this Stone of the Giant's Cauſway., In 
Hildeſheimo 4% e regione Arcis Marieburgi Collis eſt plenus Lapideis Tra- 
bibus, quarum Capita interdum eminent, ſunt vero perlongæ acervatim poſitæ, in- 
que medio earum Terra eſt Colore Nigro; Ferro aut altero Lapide percuſſa, non 
aliter ac Marmor Hideſheimum Cornu Uſti virus olent, omninoque ex eadem 


Materia ſunt. He does not indeed tell us the preciſe Figure of theſe Marble 


Beams, yet it ſeems probable at leaſt that ſome were ſquare, which makes 
him call them, Trabes Lapideæ. But however that might be, this I am aſ- 
tured of from frequent Experiments, that the Marble of the Giants Canfway 
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like theſe ſony Beams, when forcibly ſtruck with another Stone or a Bar of 
Iron, ſends forth a ſtrong offenſive Scent like burnt Horn, 


LXXVII. The beſt way to explicate the Vegetation of Rock Plants, is, firſt The Crowes 
to repreſent the ſeveral Ways of the Growth of Spar, which (to pals by Fungi Fer 
the Account from Helvetia, that Snow by long lying and continual Froſts is Rock: 
hardened into Spar) I obſerve to be three ; either, 1. it takes a Being from A. hes 

pa ) O 5 M.. J. Beau- 
Steams alone; ; or, 2. from Steams coagulating either Dew as it falls on the ment. 2g 
Ground, or Waters iſſuing from the Joints of the Rocks under Ground; or, 7:4. $p. 
3. it grows from Earths and Clays. We have an Inſtance of the firſt in d LIX. 
many Groto's, where ſome Spars, produced from Steams alone, hang from 
the Roofs like Icicles; Lead-Ore often growing in the fame manner: And 
as this Spar grows downwards, ſo, in many Places from the Sides of it, there 
iſſue little Plants of Spar which ſhoot upwards, contrary to the Growth 
of the other, Thus Spars grow from Steams about the Baths at Buda in 
Hungary, according to the Relation of Dr. Brown. An E xample of the 27d. Sup. 
is given above; where 'tis ſaid, that at a certain Place in /zaly, Chryſtals XXX.“ 
(which are a ſort of Spars) are produced i in clear Evenings, by a Coagula- 4 
tion of Dew falling on vitrous Steams. We have ſome of the like Riſe 
on Mendip-Flills ; our Miners finding ſometimes in Roads, where the Earth is 
bare, triangular Chryſtals, about 2 Inches in length, and an Inch over not 
with ſharp Angles, like the friangular Glaſs, but with round and blunt An- 
gles, and carried up round at the Ends like a Cocoa-Nvt ; none of theſe he- 
ing ever found in digging. I have allo ſeen of the fame Sort, which were 
taken up in Glouceſterſhire. So again it is commonly ſeen in Gre!t9's, that 
Steams, coagulating Waters, iſſuing from the Joints of the Clefts, produce 
Spars of all Colours. As to the 34 Way of Generation, to wit, from Earths 
and Clays, becauſe I do not remember to have met, in any Author, with a 
ſatisfactory Account thereof, I (hall briefly relate to you what I have oblerved 
herein. 

There are in Mendip Hills, and generally where Mines are, benen eos g. * 
Vaulls or Grolto's, whereof ſome which are pretty decp, and admit not Ar. 
too freely, and have other Conditions required, ate laid, by our Miners, to 
be Quick, having often Ore in them, and {till lively-colour'd Farths, with 
ſome Moiſture and lively Spars : Others admitting Air 2 or 3 ways, and 
having in them black and moiſt Rocks, and dry "and rotten ſhelly Stones, 
dark Earths, barren Sands and the like, being ſaid ro be dead. I have 
often ſearched both; and in fome of the former, particularly in one of them, 
which is 35 Fathoms deep, by a perpendicular Line (though the oblique De- 
ſcent of it, makes it above zo Fathoms to thoſe that go into it) I diſcover- 
ed this Proceſs of Nature in the Formation of Spar. II here are in the Bottom 
of this Gro!to ſome Beds of Clay, and others of a liver coloured Harth, 
which I take to be as good a Bole as any now in uſe: it is inſipid to the 
Taſte, but ſmells well, eſpecially when dried; for, as it lies, it is moilt 
and like Paſte, made 10 partly by the diſtilling Waters, and partly by. a 

Steam 
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Steam incumbent on the Place raiſed from thoſe Vaters by the Mineral Fer- 


ments. This Earth and Clay there ſhoots up every where in Spires in all 


Proportions in Height, from the firſt Buddings out of it, till it comes al- 
moſt as high as a Man's Finger; the biggeſt of them being in Thickneſs 


about an Inch Diameter. Theſe Spires are all ruled up with irregular Ridges. 


and Furrows, and ſome ſooner, ſome later, begin on the Top to be congeal- 
ed into Spar ; and ſo gathering a Cruſt downward by degrees, are all at laſt 
turned into an abſolute white Spar, with ſome Diaphaneity. I diſcovered 
the ſame Earth in ſome Places there growing Spherical, which, whilſt it is 


Farth, it is ſtill ſticking in its Bed; but afterwards, as it comes to be cruſted - 


over, and at laſt to be turned into Spar like the other, 1t grows clear off 
from its Root, as Fruit falls from the Tree when ripe. I have by me of 
theſe ſpherical Stones, from the bigneſs of an ordinary Bullet, to that of a 
great Pin's-Head, ſome turning to Spar ſooner than others: I found ſome 
quite grown off, ſome half grown, ſome white Spar outwardly, and raw 


Farth in the middle, fo that the Proceſs was as plain to me as I could wiſh, 


1 ſaw the ſame Earth in ſome Places there growing in an exact Oval Form, 
and turning into Spar not Oval, but raiſed on both ſides with an Edge 
round it like Apricock-flones : And as theſe Spherical and Oval Stones are moſt 
exact in their Figure; ſo, notwithſtanding the Rector fails in this Vault, to 
give a true Sexangular Figure to thoſe which I ſaid ſhoot up Pyramidally 

yet there is a certain Place on theſe Hills, where the Spars grow all ſexan- 
gular, both Points of them terminating into a Pyramidal Figure, ſexangular 
likewiſe, as: the Veins of Chryſtal found in Italy produced by a Coagulation 
of Dew; theſe with us probably having the ſame riſe, lying alſo on the 
Surface of the Earth. Here I may acquaint you, that I find Talk on theſe 
Hills growing /exangular ; the Ruſt which oftentimes lies over Veins of 
Lead-Ore in many places, ſhoots up Pyramidally, and is bounded round with 
6 Angles, and ſometimes with 5 : Lead-Ore itſelf often ſhoots up Py- 

ramidally, with rough irregular Lines round it, and in ſome places I find 
it bounded round very regularly with 4 Angles ; in other places it grows 
branched like a Plant, as I have ſeen in a Mine where the Szone- Plants 
grow. 


As to that Opinion whic generally ſolves thoſe various Phenomena of 


the ſeveral figured Stones, which we find in Mines and elſewhere, by ſay- 


ing, That they are Part of Plants and Animals, or whole ones petrefied ; 
it ſeems not to be grounded on Practical Knowledge. Thus when we find 


ſeveral ſorts of Shell-Fiſh in Mines, as there are ſome in the Clay where thoſe 


Stone- Plants grow, we mult not fly to Petrefaction, as though they had been 
brought there by the Sea or otherwiſe, and fo petrefied ; but we muſt 


take that to be (as it is truly) the natural Place of their Birth; ſome of 


them being raw Clay, others with the ſame Texture with the Rock where 
they grow, and others of as abſolute a ſhelly Subſtance as any in the Sea: 
theſe being only different Gradations of Nature, which can as well pro- 


duce Shells in Mines as in the Sea, there being no want of ſaline or earthly 
| Particles 
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Particles. Nor is there any great difference betwixt ſome torts ot 'Spar:, 
and Sea-ſhells ; neither do I know, why Shells might not as well be produced 
in Mines, as any fort of Spar, are in the Sea: for inſtance, the Fungi Ma. 
rin, which are of a ſparry ſubſtance, ſome of them having their Surface all 
5 wrought with Flowers, as it were, which are only the Terminations of {parry 
. Cells, as in Coral; and Coral itſelf is a ſort of Spar, which ſo well re- 
ſembles our Stone-Plants in its growth, eſpecially if ſome of it be jointed, as 
Mr. Ray informs us, that I know not a more apt Name for theſe than to 
call them Mineral Coral; unleſs ſome haply will rather ſay, they are Fluores 
Arboreſcentes internodiis i ſtincti z and as I find the Bodies and Branches of 
ſome Coral are all ruled up with Lines, ſo are many of theſe in ſome Mines, 
5 and are terminated with Cells like it. 8 
= Mr. Lifter judges that Shells found in Stone: Quarries were never any Part „ XV. 
of an Animal, and gives this probable Reafon for it, becauſe Quarries of | 
7 different Stone yield us quite different Species of Shells, not only one from 
4 another, but from any thing in Nature beſides, which either the Land, ſalt 
; or freſh Water, does yield. I have obſerved the ſame thing ſome Years ſince, 
and have now by me ſeveral Species of Stone reſembling Shell- Fiſh, which I 
gathered from ploughed Fields and Quarries, that are ſcarce to be Parallel d, 
as I judge by all the Collections of Sea- Shells extant. 
To examine this Opinion of Petrefa#ion further; I only find, that the 
Thing ſuppoſed to be Petrefied becomes firſt cruſted over with a Stony Con- 
cretion, and afterwards, as it rots away inwardly, the Lapide/cent Juice 
| inſinuates itſelf by degrees into its room, and makes at laſt a firm Stone, 
2 reſembling the thing in Shape 3 which may lead ſome to believe it really 
1 Pelreſied. But, though a real Pelrefaction were allowed in ſome Caſes, it 
would not be rational to plead this in all the figured Stones we ſee, in re- 
gard of thoſe many grounds we have for the contrary, But I take theſe to 
be the chief Reaſons which make ſome ſo ready to embrace ſo generally 
this Conceit of Petrefaction, becauſe they are prepoſſeſſed with an Opinion 
againſt the Vegetation of all Stones, and for that they think it impoſſible for 
Nature to expreſs the ſhapes of Plants and Animals were the Vegetative 
Life is wanting, this being a Faculty peculiarly belonging to the Sou! : 
whereas they ſeem toerr in both ; for as what hath been faid concerning 
our Stone- Plants, may ſuffice to prove their Vegetation, ſo it will be as ealy 
to ſhew, that Nature can and does work the Shapes of Plants and Animals 
without the help of a Vegetative Soul, at leaſt, as it is ſhut up in common 
Seeds and Organs, To be ſatisfied of this, let them view the Figurations in 
Snow; let them view thoſe delicate Landſkips which are frequently (at leaſt 
in this Country) found depicted on Stones, carrying the reſemblance of whole 
Groves of Trees, Mountains, and Valleys, Sc. let them deſcend into Coal- 
Mines, where generally with us the Clifts near the Coal are all * 
with curious Repreſentations of ſeveral ſorts of Herbs, ſome exactly re- | 
ſembling Fern-Branches, and therefore by our Miners called the Fern. 3 | — 
Cliſt; ſome reſembling the Leaves of Sorrel, and ſeveral ſtrange Herbs, which 
haply the known Vegetable Kingdom cannot parallel; and though it could, 
n be XXX — here 
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here can be no Colour for a Petrefattion, it being only a ſuperficial Delinea- 


tion. The like may be ſaid of Animals, which are often found depicted on 


Stones; as all Mineral Hiſtories will ſufficiently inform them. Now ſince 
here is no Place for Petrefaftion, or a Vegetative Soul, we can only ſay, That 
here is that Seminal Root (though hindered by the unaptneſs of the Place to 
proceed to give theſe things a Principle of Life in themſelves) which in the 
firſt Generation of Things made all Plants, and, I may ſay, Animals riſe up 


in their diſtinct Species; God commanding the Earth and Waters to pro- 


duce both, as ſome Plants and Animals riſe up {till in certain Places, with- 


out any common Seed. 


It is a Thing of very difficult Search, to find what this Seminal Root is, 
which is the efficient Cauſe of theſe Figures: But it ſeems to me not very 
unapt to explicate it according to the ſaying of Heraclitus; Lux Sicca, A- 
nima Sapienliſſima, that is, where there is a ſtrong Internal Light to expand 
the Ideas, and a Drought to terminate them, the Vertue of a Soul is ſtill 
preſent, which imprints them in the Matter. Hence we find Nature is moſt 


| buſy in the Kind where her Intentions are highly raiſed by the Preſence 


of her chief Principles, Salts, Sulphurs, and Mercuries, promoting her Fer- 


ments, whtch cauſe ſome Internal Light and Drought, the Ignes Fatui being 
only ſhadowy Reſults from them: Thus we ſee over and in Beds of Clays 
and Marles, which have ſtrong Ferments, being well impregnated with 
Salts, there often lie Beds of Marchaſites full of Luminous Particles, and 


there we frequently find great Numbers of Lapides Serpentarii, and Marcha- 


| ſites, reſembling Snakes; and ſo ſeveral other figured Stones, as the Belem- 


nites, &c. And in the Joints of the Lias Stones, growing over Beds of Clay, 
we often meet with a great plenty of elegant Landſkips. In Coal-Mines, 
where the Sulphurs are ſtrong, we find great Lumps of very bright Marcha- 


ſites, and great Varieties of Herbs depicted as is ſaid before. In Mines of 


Lib. de Vat. 


| Inert. 


Metals, where the Mercurizs are generally predominant, there are Landſkips 
and Repreſentations both of Land and Sea Animals, whereof ſome carry a 
bulk, others are only ſuperficially delineated. Thoſe who endeavour to 
explicate thoſe Figurations mechanically, ſeem to have a harder Taſk ; 
for if they ſay with Hippocrates, Spiritu Diſtenta omnia pro Generis Aff nitate 


diſtant ; as though when the Mineral Spirits had extended the Matter, it 


fell into theſe Figures upon a ſpontaneous Receſs, according to its proper 
Weight, which gives Order and Meaſure to Things ; as he mechanically 


ſhews by a Bladder, into which, if Earth, Sand, and Filings of Lead be put, 


and Water be added to them, and we give them Motion by blowing in the 
Bladder through a Reed, firſt they are mixt together with the Water, but 
in a while continuing in a gentle Motion they ſeparate themſelves, and re- 
tire each to its like, the Lead to its Lead, Sc. I ſay if it be explicated thus, 
it ſeems difficult to conceive how the Matter ſhould come to have ſuch a 
determinate Weight to run into ſuch Figures, without a Specifical Rector to 


intend and diſpoſe it, unleſs a general one be admitted, in whoſe Vertue 


all known and poſſible Species are, which firſt introducing Diſpoſitions in 
the Matter, he intentionally works; and, as ſometimes he gives that 
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Weight to the Matter, not endowing it with a Principle of Life, ſo he often 


diſpoſes it to receive Life, and introduces it ; which Poſition I conceive will 


hold good, notwithſtanding ſome late induſtrious Effays to prove that there 
15 no equivocal Birth. 


LXX VIII. Here 1s hols found in Cheſhire a Rock of Natural Salt, from £262 
which iſſues a vigorous ſharp Brine, beyond any of the Springs made uſe inChehire ; 
of in our Salt-Morꝶs. There runs near it (at leaſt in the Winter-Seaſon) a H Leong 
ſmall Rindle (or Gutter rather 3) but it is wholly free from all danger of 66.5. 2015. 
Overflowing, which threatens all other Sal. Pits in this Country every great 
Shower through the Vicinity of Rivers. The Rock of Sali, by the relation 

of the Workmen, is between 33 and 34 Yards diſtant from the Surface of the 

Earth. That Parcel of it which the Augur brought up was as hard as Alum, 

and as pure, and when pulverized became an excellent, fine, and ſharp Halt. 

The firſt Diſcoverer of it was one John Fackſon of Halton, about Lach- Day 

laſt, (1670) as he was ſearching for Coals on the behalf of the Lord of the 


Soil, Hallen Marbury of Marbury Eſquire. 


LXXIX. There are two kinds of 7 ranſylvanian Stone Salt: The Sal Gem— eee 
me, and that which is commonly uſed at Table. The latter is found in moſt Tranfylva- 
of the Salt- Mines; and is brought in great quantities down the River Tibi/- coins wo 
cus, and the Rivers running into it: Some of which is afterwards ſent Dr. Brown, 
down the Danube, and up the Morava to furniſh Servia, and the adjacent“ lese 
Provinces ; and a great Part of it up the Danube into Hungary. But they 
bring it no higher; Stone- Salt being prohibited by the Emperor in Auſtria, 
who hath a conſiderable Profit upon the boiled Salt brought from Hallſtadt 
in that Province. 

I have alſo received an Account, that half an Hour's going from the City 
Eperies, there is a Salt- Mine of great Note; from the firſt Place of deſcent 
unto the bottom, it is about 180 Fathoms deep : Into this the Miners de- 
ſcend firſt by Ropes, and at laſt by Ladders, unto the lower Parts. The 
Mine is for the moſt part in an Earthy, and not a Rocky Ground. 

The Veins of Salt are large, and there are Pieces to be found of 10000 
Pound-Weight. They commonly hew out the Salt into Jong ſquare Pieces 
of 2 Foot in Length, and one in Thickneſs ; and for uſe, it is broken and 
grinded between two Grind-Stones. 

The Mine is cold and damp, but the Salt being a Stone: Salt, is not eaſily 
diſſolved, or at leaſt in any great quantity, by dampneſs or moiſture: Yet 
the Water of the Mine is impregnated with Salt in ſuch fort, that being 
drawn out in large Buckets, and atterwards boiled up, it affords a blackiſh 
Salt, which they give to their Cattle in the Country. 

The Colour of the ordinary Sone Salt of this Mine is not very white, but 
ſomewhat grey; yet being broken and grinded to Powder, it hecomes as 
white as if it were refin'd. This Salli conſiſts of pointed Parts or Fete: Ano- 
ther ſort of Salt there is, which conſiſts of Squares and Tables; and a third, 
to be found of ſomewhat Sirioes or long Shoots. 
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Nor is all the Salt of this Mine of one Colour, but of divers; that which is 
found groſly mixt with the Earth, receives ſome Colour from it: And even 
that, which is moſt pure, and reſembleth CHryſtal, doth often receive TinEtures 
of ſeveral Colours. In the middle of a Chryſtal-Salt with long Shoots, I have 
{cen a delicate Blue; and Count Rothal hath a large Piece, of a fair Yellow, 
There are alſo ſome Pieces very clear and tranſparent, ſo hard that they carve 


them into divers Figures, as Croſſes, Crucifixes, and others. 


cannot omit to advertiſe you, that whereas theſe Salts, tho* kept without 
Care, remain'd dry for many Months in other Countries, yet they began ſome- 
what to relent ſoon after I came into England; and if they be kept in a Stove 


or very hot Place, they will be apt to loſe their Tranſparency. 


Sal Gemma 

Mines in Po- 
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LXXX. The Mines of Sal Gemme in Poland, a Mile diſtant from Craco. 


via, near the ſmall Town of Y/ilizka, which (the Church excepted) is al- 


together digged hollow under Ground, hath 4 Deſcents: Of which the 
two chief being in the Town itſelf, are thoſe through which the Salt is 


drawn up; the other two do ſerve for letting down Timber and other Ne- 


ceſſaries. Theſe Deſcents, or Holes, are ſquare; 4 or 5 Foot long, and as 
broad, lin'd downwards thorough with Timber. Above, is a great Wheel, 
with a ſtrong Rope, of the Thickneſs of a luſty Arm, drawn about by a 
Horſe, like as in a Horſe-Mill. 5 

Ne that will deſcend, muſt cover himſelf with a Frock, and have another 


Man that faſtens another Rope, to the aforeſaid big Rope, and having fo tyed - 


it about himſelf as to fit in it, takes one in his Lap and holds him faſt 


about ; whereupon the big Rope being let ſomewhat down, another faſtens 


| likewiſe a Piece of Rope to the other thick Rope and does like the former, 


ſeating himſelf in it, and taking and claſping another Man in his Lap, and 


being alſo let down a little way, gives place to others to do the like; in 


which manner, 30, 40, and more Perſons may be let down all at once; of 
whom the firſt having touch'd the Ground, {ſteps out and goes aſide, the reſt 
following him and doing the like. And thus they deſcend to the Depth 
of 100 Fathoms. But then they take a Lamp and lead People about b 
ſtrange Paſſages and Meanders, ſtill more and more deſcending, till they 
come to certain Ladders by which they go down 100 Fathoms deeper, where 
there are double Paſſages and Holes one above another, in abundance ; for 
the Mine-Men dig on ſtill, and cut out every where and on all Sides, as lon 
as the Salt-Vein laſteth. The great Holes, to ſecure both the Town above, 
and the Work below from falling 1n, are very carefully filled out, and ſup- 
ported by ſtrong and well-compacted Timber. 8 
Out of theſe Mines they dig and cut out 3 ſorts of Salt; one is common, 


coarſe and black; the ſecond ſomewhat finer and whiter; the third very 


white, and clear like Chryſtal. The coarſe and black Salt is cut out in 
great Pieces, roundiſh and 3 Polonian Els long, and one Ell thick, which 
coſts from 30 to 70 Polonian Florins. — — 
Mean time the Inhabitants of Cracow have a Privilege, whereby a certain 
Number of Pieces is to be delivered to them, at 8 ſuch Florins the Piece. 
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fe be greateſt Pieces lie before their Doors, where the Cattle paſſing to and 


fro, lick off thoſe Salt Stones, which afterwards, by Mills and other Engines, 
are ground and beaten ſmall for Uſe. The Colour of — Salt Stones is 
darkiſh Grey, with ſome Mixture of Yellow. 

When this Salt- Work was firſt found, (which is now ahve 400 Years 
ago) the Mine- Men which firſt began to work in it were Germans; whence 
the Poles have retained the German Names of the Tools, but given them Pa- 
liſh Terminations. Theſe Sar Forts belong to the King of Poland, who ap- 
points and maintains the Officers of them; and 'tis one of his beſt Royal 
Revenues, amounting to a conſiderable Sum of Money. There is no [ef 
than 1000 Men, that are conſtantly employed in theſe Mines; and there was 


then a Proviſion of Salt valued at two Millions, 


There are in theſe Works three Horſes that ſtay always below, having 
their Stable and other Neceſſaries there: They carry the Salt from the Places 
where it is cut and digged out, to thoſe whence it is, by the abovementioned 
Wheel and Ropes, drawn up 'by a Horſe above Ground going round abour. 
The Horſes, after they have been a while under Ground, grow blind from 
the Sharpneſs of the Salt; and one of them that had been longeſt in thoſe 
Mines, had the Hoofs of his Feet grown as long again as they are uſually ; 
fo that each Hoof was near a Span long. This Sali-Work hath allo beneath 


it certain Sali- Springs, whence the Salt Water is by Channels conveyed t to 


ſeveral Places, where it is boiled to Salt. 
But there is yet another Mineral Salt Work in Poland, viz. at Bochna ; but 
not ſo well ordered as the former. Beſides, there are ſeveral other Places 
in Poland, and in Ruſſia allo, which yield Salt; as at Holux, C:lomeja, Solum, 
Pintz, Ofwentz, &c. In the Podel an Deſert, near the River Borijthenes, is a 
Salt-Lake, whoſe Water is by the Heat of the Sun wafted, and turned to 
Salt, like unto Ice, fo that the People there ride into it with Horſes and 
Waggons, and cut it into Pieces and carry it away; as the Poliſb Eliſtorian 
Cromerus at large relateth: who allo affirms, That in the aforeſaid SH A 
at Bochna they find a frozen Subſtance, which by them 1s called Carbuncle, 
uſed by the People to purge their Bodies, by Grating and Dr inking ic in 


2 convenient Vehicle. 


ILXXXI 1 „Phe Natron of Sow i is an Alkali Salt perforated ke a Sponge, The Natros 


and of a Lixivial Taſte; and thus I find it deſcribed by Puy, Malhiolus, 
and Agricola. 


Its Principles I take to be chiefly two; viz. a Sal. Marine and an Urinous Salt, © 3 55 
That it contains a Salt- Marine, feems manifeſt by theſe [Experiments Lab. A 
i/t, Becauſe a Solution of the Natron has the ſame Tajte that a Solution of 19% . 


Salt- Marine hath ; 2dly, In Evaporation the Particles of the Natron incruitated 
upon the Surface of the Water, as the Particles of Sea Salt do in Evaporation, 
3dly, Becaule the Natron is Perforated, which proceeds (as I ſuppoſe) from a 


| Sal. Marine, for that, when it Chryſtallixelb, ſhoots with little Cavities. 4hly, 


It the Natron be mixt with Salt of Tartar, it emits the lame Spirit, as Sal- Ar 


Wen when mixt with the ſame Salt. And Laſtiy, That it contains a Sea- 
. 
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Salt ſeems plain from Ceſalpinus, ſays he, Effloreſeit etiam ſponte non ſolum in 


Salinis ad /imilitudinem Lanugenis Caneſcentis; ſea etiam in Vaſis in quibus Sal 
continetur. 

But here it 1s to be noted, that though the Nirian Water, is of a bluſhy 
Colour, and makes a brisk F. er mentation with an Acid; yet a Solution of 
Natron looks clear, and will not ferment with an Acid. The Reaſon why 


a Solution of the Natron looks clear, though the Nurian Water, which 4 


but a Solution of the ſame Salt, is of a bluſhy Colour, may perhaps be this; 
[ ſuppoſe that the Mater of Latron receives it Redneſs from a red clammy 
Subſtance, which ſerves chiefly to cement the two Salts together. And this 
rather conjecture, becauſe, after a Solution of the Natron had paſt through 
x Filire, there ſtuck to it a red clammy Matter, and the Solution was clear. 
And the Reaſon why a Solution of the Natron will not ferment with an Acid, 
I conceive to be this; becauſe that in a perfect Diſſolution, its Parts being 
{eparated one from another, by the Parts of the Water, their Strugglings are 
too weak to make an fer veſcenc) with an Acid; and in this I was further 


confirmed by thele two Experiments. I found that if into a Solution of the 
Natron, I poured an Acid, while the Water looked whitiſh or diſturbed, the 


Salt not being perfectly diſſolved, it made a brisk Fermentation: But when the 
Water came to be clear, the Salt then being perfectly diſſolved, if- I then 


poured an Acid upon it, it would not ferment. I likewiſe found that _ 


_ Solution, being evaporated to a third part, would ferment again. 

Its ſecond Principle I take to be a rinous Salt: 1ſt, becauſe, if mixed 
with Salt of Tartar, it ſmells like Sal- Armoniack, when mixed with the ſame 
Salt. 2dly, When it was diſtilled with Salt of Tartar in a Retort, it altorded 
a urinous Spirit, as piercing as the Spirit of Sal- Armoniack. 

The Sal- Marine (being a Feſjile Salt) I take for granted it receives fone 
the Earth, but it ſeems to have its Volatile Alkali from the Air: Firſt, be- 
cauſe it is ſaid by Pliny, Spumam Nitri (which is the Natron here ſpoke of) 
| Antiqut negabant fieri niſi cum Ros cecidiſſet. By M. de la Chambre, it is affirm- 
ed, That three or four Days before the Nile hegins to overflow, there falls 
a certain Dew, which hath a fermenting Virtue, and levens a Paſte expoſed 


to the Air; and, at the ſame time, faith Pliny, and M. de la Chambre, the 


Nure- Pits grow full of Nire. And Sands, Vanſlebius, and ſeveral ſay, That 
though 500 in a Day die in Grand Cairo of the Plague, before the beginning 
of the Inundation of the Nile, yet the very Day after there does not one 
die; which, doubtleſs, could not proceed from any other Reaſon, than be- 
cauſe, at that time, the Air was impregnated with this Volatile Alkali : for, 
at that time, the Nitre- Pits grow full, and this Dew falls. This, I think, 


may ſufficiently hint to us the great Uſe of this Volatile Spirit, eſpecially ; in 
peſtilential Diſtempers. Laſtly, About that time that the Nile begins to 


overflow, thoſe Specimens, which we have here at Oxford, grew heavier by 
being expoſed to the Air. 


Here it is to be noted, that this A/kal; is not made ſo by Fire: I cannot 
therefore conclude with Helmont, that all Alkalies are made ſuch by that Ele- 


ment. 
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The learned Dr. Huntington, (who was at Nitria) gives this Account of 
its Separation from the Water in Latron. | 
There is a Town in Agypt call'd Nitria, which gives Name to the Ni— 
trian Deſert, where there is a Lake call'd Latron, taking up an Area of 6 or 
Acres, ſituated about 30 Miles W. by S. from Terana, a Town lower up- 


on the Nile than Grand Cairo, and about the ſame Diſtance N. W. from the 


Pyramids; from the Bottom of this Lake, this fort of Nire called Natroz 
ariſeth to the Top, (as they do apprehend) and there, by the Heat of the 
Sun, condenſes into this kind of Subſtance, That all the Vitre comes from 
the Bottom to the Top, I dare not affirm, and ſhall therefore premile ſome 
Phenomena which it afforded in Evaporation, before I give you my Conjec- 
ture about it. 95 | . 

I took an Evaporating Glaſs, which held about 4 Ounces, and poured in- 
to it 2 Ounces of the Nitrian Mater; this I ſer upon a Sand Furnace, giving 
it Fire by degrees: as ſoon as the Water was warm, the Particles of the 
Nitre began to ſwim upon its Surface in ſtraggling and uneven Numbers; 
theſe, after a while, united; and at laſt there aroſe Salt ſufficient to cover 
the whole Superficies of the Water. I took then a thin Glaſs and fkimed 
off this Ice, but could ſcarce take it all off before it was ſeconded by ano- 
ther; and thus the Salt did rife ſucceſſively in Films, as long as there was 
any Water in the Glaſs : Theſe Films had the Colour and Taſte of the Nitre 
which came from Nitria, and did like it ferment with an Acid. And theſe 
are they which, by Pliny, are called Flos Salis; and, if I miltake not, the 
ſame with that which Herodotus ſays they make their Mummy with. If there- 
fore by the languiſhing Heat of a digeſting Furnace, the rous Particles 
could ſeparate themſelves from the Water, and over that ſpread themſelves 
in an Ice; it may be as probable, that by the greater Heat of the Sun, the 
Nitre of Latron is ſeparated from the Water after the lame manner. And 
as in the Evaporation of all other Mineral Waters, when the Water is not 
ſtrong enough to hold up the Salt, it is generally covered with a thin Film; 
ſo, I ſuppoſe, in Evaporation of the Natron, ſome Parts of the Water being 
flown away, the Particles of the Sal- Marine branch one into another, and 
lo incruſtate upon the Surface of the Water. 

In this Hypotheſis I was the farther confirmed by this Experiment: I took 


ſome of the Natron and diſſolved it in Water, and let it to evaporate 3 and I. 


found that the Sat did not incruſtate upon the Water, till 3 parts of the 
7 


Water was evaporated. It did not therefore ſeem probable, that the Nitre 


came all from the Bottom to the Top, and ſo was condenled by the Heat 
of the Sun; bur that they incruſtated, when the Saline Parties branched 
one into another, ſome of the Aqueous Parts being exhaled. 

The Reaſon why its Volatile Alkali, in Evaporation, does not .fly quite 


away, is, becauſe it is held there by the Sal- Marine. 


By the Teſtimony of Hippocrates, Galen, Mathiolus, Diaſcorides, Pliny, and 
Agricola, it appears to have been of great Uſe in Phyſick, Bur here it is to 
be noted, that when Mitre is preſcribed by them, that Nitre which is an 


Ingredient of Gun- Powder, is not to be underſtood, 
Amongſt 
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Amongſt the Moderns we have this Account of it: M. de Clos is of the 
Opinion, that molt of the Mineral Waters in France are impregnated with 
this ſort of Nitre, and that all their Cures are done by it. 

Molenbrochins affirms a Jindture of Aphronitrum to be of wonderful Effi- 
cacy in Stone. This J rather credit, becauſe it's ſaid by Zunken in his Me- 
dicus, the Nitre of Nitria is of ſo piercing a Spirit, that 1 It doth not an 
either Stone or Rock to be thereabout. 

In treating of its Uſe in Agricullure, I think it convenient to premiſe one 
Phenomenon "which is afforded in Evaporation : when the Salts had ſpread 


| themſelves over the Water in an Ice, thoſe thin Plates, after a while, would 
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bread and aſcend in perpendicular Lines to the very Top of the Glaſs: I do 
therefore conjecture, that Nizre may be faid to fertilize the Ground after this 
manner, its Volatile Particles being heated by ſome ſubterrancous Fire, or elſe 
by the Warmth of the Sun, they do quickly aſcend in the ſmall Tubes of the 
Plant; and ſo, by the Elaſtick Nature, carry along with them, or force 


before them, thoſe Particles which, as. they differently convene together, 


conſtitute the different parts of the Plant. 

But this Conjecture will be made ſomething the more probable, by an Ex- 
2 in Kircher; where he ſays, if you take a wooden Tube, and put 
into it Tartar, Cuick-lime, Salt, and the Urine of a Wine-Drinker, reduced 
into one Maſs, which 1s to be hardened in the Sun; and after that ſet it in 
a cold Cellar, by the help of Salt-Petre from the before-mentioned Maſs, 
you will, not without Admiration, ſee Flowers branch out of it. Yea, ſuch 
is the Force of Nitre, that, if in a Glaſs kept cloſe ſhut, you put the Juices 
of ſome nitrous Herbs on the before-mentioned Mals, the Nitre contained 


within 1t, being pregnant with Spirit, will force itſelf chro the very * 


of the Glaſs. 
M. de la Chambre ſays, Plants do grow in Fgypt in ſuch abundance, that 


they would choak one another, if they were not hindred by throwing Sand 


upon the Fields; inſomuch that the Agyptians mult take as much pains to 
leflen the Fatneſs of their Lands, as Other Nations do to encreaſe the Fat- 
neſs of it. 


In Mechanics, we 3 this Account of it: It's ſaid by Pliny, that a Com- 


pany of Merchants being thrown upon a Shore where there were not any 
Stones to be found, were forced to take great Pieces of Ægyptian Nitre out 
of their. Ships and make Walls, upon which they hung their boiling Ket- 


tle: the Niure being heated by the Fire, mixed with the Sand, and ran into 
ſeveral Streams of Glaſs, which afterwards hinted the way of making Glaſs. 


It is likewiſe of uſe in Dying, for Pliny and Vitruvius affirm, That, by the 


help of this, the true Azure is made; and that without this, there cannot 
be a true Shadow. 

This Mitre is diſtinguiſh'd from Salt. Petre, 1. By its fermenting : It 
will ferment with any Acid, but Salt-Petre will not. I found that it would 
ferment with Vinegar, as the old Commentators obſerve in their Comments 
upon Feremiah and the Proverbs, but Salt-Petre will not: which gave Occa- 
ſion o ſome, in thole Texts, to alter the Word Niure. 
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2. It may be diſtinguiſhed from Sali. Petre in its Taſte ; for Natron hath, 
a Lixivial Taſte, but the other not. 


3. By the Volatile Spirit which it affords: For from the one comes over 
a Volatile Alkali, but from the other a Corroſive Acid. 


4. The Natron affords a red clammy Subſtance, inſipid, but the. other 
not. This clammy Subſtance (if I miſtake not) is that which by Pliny is 


call'd Ærugo Salis: This it hath from the. Earth, and therefore it is again 
ſaid by Pliny, Sunt ibi Nitrariz in quibus & Rullum exit a Colore Terre. 

5. Like Salt Petre it will not Chryſtallixe. 25 

6. In the Fire, it makes no Detonation. 


But in this it reſembles Salt- Petre; as that, by the Flowers of Sulphur, 13 


made into a Sal Prunelle, ſo this, if you drop Spirit of Sulphur upon it, ſhoots 


læ, though its Taſte before was Lixivial. 


into Pyramidal Salt, that is not by the Taſte diſtinguiſhable from Sal Prunel- 


From Sal- Armomack 1t may be diſtinguiſhed : Firſt, by its Colour ; for. 
the Natron is ruddiſh, the other not: Secondly, by the Texture of its Parts; 


in Sal- Armoniack, the Parts ſeem cloſe and firmly knit together, but the Na- 


tron is ſpongy and perforated : Thirdly, if mixed with Sal-Armoniack, the Sal- 


Armoniack emits the ſame Spirit, as it doth, when mixed with Quick Lime. 

But I think it comes much nearer to the Nature of Sal-Armoniack than 
Salt- Petre; Iſt, Becauſe it is compoſed of a Sa- Salt and an Urinous Alkali: 
2dly, Like Sal- Armonack, when diſſolved in Water, it makes it extremely 


cold; and as Franciſcus Hernandez ſays, it produces the fame Effect, when 
diſſolved in Wine. Fs of 


2. The Nireof Egypt, by the Experiments made about it at Oxford, 
plainly appears to be little different from Sal- Armoniack : and conſidering 
that it rains little or nothing, comparatively to the great Heats, in Egypt ; 
and that the Lakes there are only once a Year furniſhed with freſh Water 
from the Overflowings of the Nile; alſo that vaſt Tracts of Land there, 
and all over Aſia, are naturally covered with Foffile Salt; again, that thoſe 
Lakes are furniſhed with vaſt Animals, as Crocodiles, Hippopotami, and with- 
out doubt great Variety of other leſſer Vermine : theſe things, I ſay, well 
conſidered, it 1s eaſy to think, that in a Year's Time, moſt of the falt 


Water of thoſe Lakes has paſſed through the Bodies of thoſe Animals, and 


conſequently is become Urinous or Salino-Urinous, as is the Nature and Com- 


poſition of Factitious Sal- Armoniack. 


LXXXII. I am convinced that Sulphur is ſublimed from the Pyrites, ac- 
cording to the Opinion of Dr. Liſter ; eſpecially that gathered upon Mount 


thence : for molt of the Stones and Cinders, thrown out of thoſe mighty 


to the Salt (taken by many Writers to be a fort of Sal- Armoniack) found 
together with the Sulphur in the forementioned Places, it appeared to me to 
be a kind of Nilrum Calcarium; for as I remember, it had not any Urinous 
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ina, Veſuvius, the Solfatara, and in the Stoves of St. Gennaro, not far from c/f4er'<;by 


7. Tant. 


| | 7 : ; Robinſon, 
Furnaces, do manifeſtly contain Iron, if we may believe the Magnet. Ass. 169 4-924 
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Qualities, that I could perceive by ſlight Tryals of Mixture; and I was the 
more confirmed in my Opinion, after I had ſeen and conſidered, the great 
Quantity of Lime-Stone round about Naples; many Beds of it lying up and 
down the Terra di Lavoro, or Campania Felice. | 


The Sponta- LXXXIII. The Maſter of a Copperas Work at Mpiteſtable in Kent, having 
neous Firing engroſſed all the Pyrites or Copperas Stones to himſelf, laid up two or three 
hay ig hundred Tun in a Heap, and built a Shed over it to keep off the Rain; 
Fred. Slare, but in the ſpace of 6 or 7 Months it firſt ſmoaked, and then took fire, and 
ns, burnt for a Week. Some of it looked like melted Metal, and other Parts 
like red-hot Stones; and it diſcharged ſo fetid, ſulphureous, or ſtinking Ex- 
halations, that the People in the Neighbourhood were miſerably afflicted, 

and forced to uſe all their Endeavours to extinguiſh it. | 


IIe LXXXIV. The Mineral out of which Brimſtone and Vitriol are extracted 
ar Liege, is one and the ſame, not much unlike Lead-Ore, having alſo oftentimes 
ar Lead mingled with it, which is ſeparated from it by picking it out of the 
2 The Mines reſemble our Engliſop Coal Mines, dug according to the 
Shows, 30. depth of the Mincral, 15, 20, or more Fathoms, as the Vein leads the Work- 
p. 45 men, or the Subterranean Waters will give them leave. 
To make Brimſtone, they break the Stone or Ore into ſmall Pieces, which 
they put into Crucibles, made of Earth 5 Foot long, Square and Pyramid- 
wiſe; the Entry is near a Foot ſquare. Theſe Crucibles are laid floping, 
eight undermoſt, and ſeven above them, as it were betwixt them, that the 
Fire may come at them all, each having its particular Furnace or Oven. 
The Brimſtone being diſſolved, by the violence of the Heat, drops out at 
the ſmall End of the Crucible, and falls into a Leaden Trough or Receptacle, 
common to all the ſaid Crucibles, through which there runs a continual 
Rivulet of cold Water, conveyed thither by Pipes, for the cooling of the 
diſſolved Sulphur, which is ordinarily 4 Hours in melting. This done, the 
Aſhes are drawn out with a crooked Iron, and being put into an Iron Wheel- 
Barrow, are carried out of the Hutt, and being laid in a Heap, are covered 


wich their other elixed or drained Aſhes, the better to keep them warm; 


which is reiterated as long as they make Brimſtone. 

To make Copperas or Vitriol, they take a quantity of the ſaid Aſhes, and 
throwing them into a ſquare planked Pit in the Earth, ſome four Foot deep 
and eight Foot ſquare, they cover the ſame with ordinary Water, and 
let it lie 24 Hours, or until an Egg will ſwim upon the Liquor, which 
iz a ſign that it is ſtrong enough. When they will boil this, they let it 
run through Pipes into the Kettles, adding to it half as much Mother- 
Water, which is that Water which remains after the Boiling of the Hardened 
Copperas. The Kettles are made of Lead, 43 Foot high, ſix Foot long, 
and three Foot broad, ſtanding upon thick Iron Bars or Grates. In theſe 

the Liquor 1s boiled with a ſtrong Coal Fire, twenty-four Hours or 

more; according to the Strength or Weakneſs of the Lee or Water. When 
it is come to a juſt Conſiſtence, the Fire is taken away, and the boiled 
| : | TT Liquor 
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Liquor ſuffered to cool ſomewhat, and then it 1s tapped out of the faid 
Kettles through Holes beneath in the ſides of them, and conveyed through 
Wooden Conduits into ſeveral Receptacles, three Foot deep and four Foot 
long (made and ranged not unlike our Tan-Pits) where 1t remains 14. 
or 15 Days, or ſo long till the Copperas ſeparates itſelf from the Water, 
and becomes icy and hard. The remaining Water is the above-mentioned 
Mother-Water ; and the elixed or drained Aſhes are the Dregs, or Caput 


Mortuum, which the Lee, whereof the Vitriol is made, leaves behind it in 
the planked Pits. 


LXXXV. 1. There is a Stone in Sweden of a yellow Colour, intermixed S757," 
with Streaks of white, (as if compoſed of Gold and Silver) and heavy with- and Miniun, 
al. It is found in firm Rocks, and runs in Veins, upon which they ee 
Wood and ſet it on fire. When the Sine is thus heated, they caſt Water By Sir Gilb. 
upon it, to make it rend, and then dig it up with Mattocks. This done, * 1 
they break it into ſmaller Pieces, and put it into Iron Pots, of the ſhape re- 
preſented by Fig. 153. the Mouth of the one going into the other. Theſe Fig. 153. 
they place the one in the Oven upon an Iron Fork floping, ſo that the Stone 
being melted, it may run in to the other, which ſtands at the Mouth of 
the Oven, ſupported upqn an Iron. The firſt running of the Stone is Sul- 
pPhur. 7 35 7 550 U | $ 
4 The remainder of the burned Stone is carried out, and laid upon a high 
Hill, where it lies expoſed to the Sun and Air for the ſpace of two Years ; 
and then taketh fire of itſelf, caſting forth a thin blue Flame, ſcarce 
diſcernible in the Day-Time. This being conſumed, leaveth a blue Duſt 
behind it; which the Workmen obſerve, and mark with Wooden Pins, 
This they dig up, and carry it into the Work-Houſe, and put it into great 
Tubs of Water, where it infuſeth 24 Hours, or more. The Water they after- 
ward boil in Kettles, as we do Salt-Petre, and put it into cooling Tubs, 
wherein they place croſs Sticks, and on them the Vitriol faſtens, as Sugar- 
Candy doth. - | a 7, 

The Water that remains after the Extraction of the Vitriol they mix 
with an 8th part of Urine and the Lees of Wood- Aſhes, which is again boiled 
very ſtrong, and being ſet to cool in Tubs, croſs Sticks are likewiſe 
faſtened, and thereon the Alum faſtens. | 

In the Water, which remains after the Alum, is found a Sediment, which 
being ſeparated from the Water, is put into an Oven, and Wood laid upon 

it and fired, till it become red, which makes the Minium, wherewith they 
paint their Houſes, and make Plaiſter. 


2. There is a kind of Stone in the North of England, yielding the ſame 7** me in 


OP England ; 
Subſtances, except Minium. By ... ih, 


| | P. 376. 
LXXXVI. Copperas Stones, which ſome call Gold Stones, are found on the 2 
Sea-Shore in Eſſex, Hampſhire, and ſo Weſtward, There are great Quan-%, a. Da 
tities in the Cliffs; but not ſo good as thoſe on the Shore, where the Tides viel Colwal, 
ebb and flow over them, 1 
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The beſt of them are of a bright ſhining Silver Colour ; the next ſuch 
as are of a ruſty deep Yellow ; the worſt ſuch as have Gravel and Dirt in 
them, of a ſadder Umber Colour. | 

In the midſt of theſe Stones, are ſometimes found the Shells of Cockles, and 
other ſmall Shell-Fiſhes ; ſmall Pieces of the Planks of Ships, and Pieces of 
Sea-Coal. 

In order to the making of Copperas, they make Beds according as the 
Ground will permit; thoſe at Deptford, are about 100 Feet long, 15 Feet 


broad at the top, and 12 Foot deep, ſhelving all the way to the bottom. 


They ram the Bed very well, firſt with ſtrong Clay, and then with the 


Rubbiſh of Chalk, whereby the Liquor, which drains out of the Diſſolu- 


tion of the Stones, is conveyed into a Wooden ſhallow Trough, laid in the 
middle of the Bed, and covered with a Board; being alſo boarded on all 
ſides, and laid lower at one End than the other, whereby the Liquor is con- 
veyed into a Ciſtern under the Boiling-Houſe. 

When the Beds are nee well dried, they lay on the Stones about 
two Feet thick. 

Theſe Stones will be five or ſix Years before they yield any conſidera- 
ble GO of Liquor ; and before that, the Liquor which they yield is 
but weak. 

They ripen by the Sun and Rain : Yet Experience proves, that the Water- 


ing the Stones, although with Water prepared by lying in the Sun, and 


poured through very ſmall Holes of a Watering- Pot, doth retard the Work. 

In time theſe Stones turn into a oO of Vütrioliek e g which will n 
and ferment like Leavened Dough. 1 lit! r : 1195) 

When the Bed is come to Perfection, then once in four Tears they re- 
freſn it, by laying new Stones on the top. 

When they make a new Bed, they take a wry quantity of the old fer- 
mented Earth, and mingle it with new Stones, whereby the Work is ha- 
ſtened. Thus the old Earth never becomes uſeleſs. 

The Ciſtern before mentioned is made of ſtrong 8 Boards, well 


jointed and calked. That at Deptford will contain 500 Tuns of Liquor. 


Great care is to be taken, that the Liquor doth not drain through the Beds, 
or out of the Ciſtern. The beſt Way to prevent the ſame, is to divide the 
Ciſtern in the Middle, by Oaken Boards, calked as before; whereby one of 
them may be mended in caſe of a Defect. 

The more Rain falls, the more but the weaker will be the Liquor the 


Goodneſs whereof is tried by Weights prepared for that Purpoſe. Four- 


teen Penny- Weight, is Rich; or an Egg being put into the Liquor, the 
higher it ſwims above the Liquor, the ſtronger it is. Sometimes the Egg 


will ſwim near half above the Liquor. 


Within one Minute after an Egg Üis put in, che ambient Liquor will boil 


and froth; and in three Minutes the Shell will be quite worn off. 


A Drop of this Liquor falling on the Manufactures of Hemp, Flax, or Cot- 


ion Mool, will preſently burn a Hole through it; as n 
Leather. 


Out 
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Out of the aforeſaid Ciſtern, the Liquor is pumped into a Boiler of 
Lead, about 8 Feet ſquare, containing about 12 Tuns, which is thus or- 
dered. Firſt they lay long Pieces of Caſt Iron, 12 Inches ſquare, as long as 
the Breadth of the Boiler, about 12 Inches one from another, and 24 Inches 
above the Surface of the Fire. Then croſs-wiſe they lay ordinary flat Iron 
Bars, as cloſe as they can lie, the Sides being made up with Brick-work. In 
the middle of the bottom of this Boiler is laid a Trough of Lead, wherein 
they put at firſt zoo Pound Weight of old Iron. 5 

The Fuel for boiling is Newcaſtle Coals. By degrees, in the boiling, they 

ut in more Iron, amounting in all to 1500 Pound Weight in a Boiling. As 
the L1quor waſtes in boiling, they pump in freſh Liquor into the Boller ; 
whereby, and by a Defect in ordering the Fire, they were wont to be above 
20 Days before it was enough; when that is, they try, by taking up a ſmall 
Quantity of Liquor into a ſhallow earthen Pan, and obſerving how ſoon. 
it will gather and cruſt about the Sides thereof. But now of late, by the 
ingenious Contrivance of Sir Nicholas Criſp, the Work is much facilitated, 
for, at his Work at Deptford, they boil off three Boilers of ordinary Liquor 
in one Week; which is done, firſt by ordering the Furnace fo, as that the 
Heat is conveyed to all Parts of the Bottom and Sides of the Furnace, 

Then whereas they were wont to pump cold Liquor into the Boller, to ſup- 
ply the Waſte in boiling, whereby the Boiler was checked ſometimes ten 
Hours, Sir Nicholas hath now a Veſſel of Lead, which he calls a Heater, 
placed at the end of the Boiler, and a little higher, ſupported by Bars of 
Iron as before, and filled with Liquor, which, by a Conveyance of Heat from 
the Furnace, is kept near boiling hot, and ſo continually ſupplies the Waſte 


ok the Boiler, without hindring the boiling. Thirdly, By putting due Pro- 


portions of Iron from time to time into the Boiler; as ſoon as they perceive 
the Liquor to boil lowly, they put in more Iron, which will foon quicken 
it. Beſides, if they do not continually ſupply the boiling Liquor with Iron, 
the Copperas will gather to the Bottom of the Boiler, and melt it; and ſo it 
will do if the Liquor be not preſently drawn off from the Boiler into a Coo- 
ler, ſo ſoon as it is enough. 

The Cooler is oblong, 20 Feet long, 9 Feet over at the top, 5 Feet deep, 
tapered towards the bottom, made of Tarras. Into this they let the Li- 
quor run, ſo ſoon as it is boiled enough, The Copperas herein will be ga- 
thering or ſhooting 14 or 15 Days, and gathers as much on the Sides as in 
the bottom; ſcil. above 5 Inches thick. Some put Buſhes into the Cooler, 
about which the Copperas will gather, but at Deptford they make no Uſe of 
any. | 3 : 
L hat which ſticks to the Sides, and to the Buſhes, is of a bright green, 
that in the bottom of a foul and dirty Colour. 8 prone mae 

In the end of 14 Days they convey the Liquor into another Cooler, and 
reſerve it to be boiled again with new Liquor. _ 

The Copperas they ſhovel on a Floor adjoining, ſo that the Liquor may 
drain from it into a Cooler. | 


The Steam, which comes from the Boiling, is of an acrimonious Smell. 
os Copperas 


Oil of Vi- 
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| Copperas may be boiled without Iron, but with difficulty; withoat | ir che 
Boiler will be in danger of melting. 
Sometimes, in ſtirring the Earth u 


peras, produced by lying i in the Sun. 


pon the "YN they find Pieces of Cop- 


ggiſts have accidentally taken notice of an Increaſe 


= incre- of Weight in Oil of Vitriol expoſed to the Air (and perhaps have improved 
Weight ; ; by it to their own Gain, though to the Detriment of the Buyer.) And the indu- 
ſtrious Chymiſt Mr. Yhite, the Univerſity- Operator at Oxford, had a Viol 
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of that Liquor unſtopt and conſtantly running over: 


But ſince from thence 


no true Eſtimate of the juſt Encreaſe could be collected, I ſhall here give you 


Vid. Sup. 
Cap. 1. 
XVI. 


what has occurred more 


particularly on this Subject. 


Nov. 4. 1683. Three Drams of Oil of Vitriol, ſo far dephlegmed as to burn 


or corrode a ſtrong Packthread aſunder, was expoſed to the Air in a Mar- 


malade Glaſs of three Inches Diameter, and placed in a nice Pair of Scales, 
in a Room where no Fire nor Sun came; its Increaſe for ſeven natural 
Days, divided by leſs Portions of Time, was according to the following 


Table. 
| | 8 . Pace Fil , | Sum of \Natural 
OO OY | Gain Ti ime. | Weather. hog f Gain. Day. 
D H. 3. ; Y. gr. H. Mop. 50 gr. 
9 5 P. m. 3 0 00. 
11 2 m. lo 0 i9 | 6h. | Moiſt and Southerly. | 
1008 m. o 11249 Windy. VN. Weſter- ft. 
uin. ooo8| 3 [Rainy Morn,| ly. 1 © 08 
| 5 P. m. 0 009] 6 Clear. 
= - BY Star-lig.Colds| 2 146 
11 P. n. O 018 6 |bright Morn. V. V. o 2 18] 24d. 
1168 n. ſoro7| 9 |Maild. 
1m ſooog| 3 Mild, Dry 
5 P. mn. o 0 og 6 Weather. ; 
4 hn P. m. |fereo 10 77 Mild, Dry, N. "ip EE as 
[12 3m. 00.171-.9 Clear Morn. |N. o 1 19 3d. 
11 n. % O os 3 [Frofty. N. more. | 
I 5 P. n. o Oo O 5 Pre W. 
Tr. n. ſooob| 6 (Cloudy, Rain i ger) | 
138 n. ſooog] g | 
1 n. ſooog| 3 Cloud). S. N. O 1 3x, 4th. 
5 p. n. ſo © 052) 6 Mild. | 5 5 | 
| PIE | NT * * * 
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mr 6 LR Miſty. | F. E. | DEE 
14 | 9 [Cloudy, Miſty. o 6 18] 5. | 
3 IMiſty. Southerly. — 
| 6 Very warm. 
| Cloudy, unuſu- | | 
K 6 | ally Warm, [More S. o O 15| | 
15 . 9 loudy. F. E. 6th, | 
; 3 |Cloudy Moiſt, | More S. | 1 
5 P. m 6 Pear Coldiſh. Eaſterly. | 
1 £ Dry Starlight. |Eaſterly. | | 
II p. n. ſo o 045] 6 Cold, Cloudy 
169 n. oo 09 | 10 | but Cold. bo 19] 7Þ. 
II n. o O O2] 2 [|Cloudy, Windy.| S. E. 1 
LL. . ſo o o 6 ICI. very Mild. | 


From the 16th, in the ſucceſſive Spaces of 24 Hours, each gained one of 
the Number of Grains following; as the 8th natural Day gained 1355, the 
next 12; 9, 7, 6, 5, 3, 41 3, 3» 3, 3» 45 3 (Decemb.) 4, 47 4, 3, 3, Fe. ſtill 
irregularly decreaſing till the Liquor was ſatiated. The Diary was continu'd 
to Fan. 4. 1684. when the Increaſe, in 24 Hours, amounted ſcarce to half a 
Grain; and probably had the Weather been then dry, it might have been 

none at all, or rather the Liquor might have loſt what before it had gained. 
Hence 'tis obvious, that the more our Liquor was faturated, the leſs was 
its daily Increaſe, though not gradually leſs by an even Deſcent each Day, 
but ſometimes two or more natural Days together it was exactly the ſame, 
a Day or two after leſs, and then again more the next Day following, ac- 
cording as the Liquor ſtood affected by the Heat and Cold, Dryneſs or Moi- 
ſture of the Weather, the differing Time of the Day, and Quarter of the 
Wind. Thus upon the view of the whole Diary of almoſt two Months, it 
appeared, the Increaſe was more in a moiſt, rainy, miſty, and ſnowy, but 
leſs in a froſty, clear, and dry Seaſon 3 as allo it was more in a cold than 
ina warm Air. When the Wind was Northerly or Eaſterly, the Gain was 
leſs, ceteris paribus, than when Southerly or Weſterly, and was lels in the 
Day than in the Night.. The primary Cauſe of this Phenomenon ſeems to 
be the Moiſture of the Air, which our Liquor (a potential Fire) imbibes 
as greedily, as actual Fire does the Pabulum of Nitre ; yet we mult allow that 
all the other Circumſtances of Seaſon, juſt now mentioned, have each their 
particular Influences in deverſifying the Quantity of the Increaſe. Thus it 
appears in the Table, that Heat alters the Progreſs of increaſing ; for on 
the 14th of Novemb. from 11 mn. to 11 P. n. (at which time, eſpecially to- 
wards Night) a very unuſual and troubleſome Heat in the Air was com- 
plained of by ſeveral here in Oxford,; in 1% Hours the Gain was only 3+ gr. 
whereas, in the like time preceding, 1t was 10x Grains, and in that juſt 
following 9 Grains, 
= — Neither 
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Neither indeed can any thing otherwiſe be expected from Heat, ſince 
thereby the Moiſture might rather be exhaled, or at leaſt might be ſuf. 
pended, agitated, and intimately mixed with the Subſtance of the Air, and 
conſequently not ſo eaſily be arreſted and entangled by the Surface of the 
Liquor, as when the Air is leſs hot. However, allowing the Effect of this 
anomalous Accident, at a time of the Year when leaſt expected, and con- 
ſidering that moſt commonly Heat keeps even pace with the Seaſon of the 
Year ; depending, as to its Temper, for the moſt part on the Nearneſs or Re- 


moteneſs of the Sun: we may ſafely conclude, Moiſture the chief and on! 


Cauſe of the Increaſe of Weight in Oil of Vitriol, ſince in dry clear Wea- 
ther it conſtantly increaſes leſs than in moiſt and cloudy ; the Circumſtance 
of Heat or Cold remaining the ſame in both. ED 

But this will be clearly evinced, by an Inquiry made into the Nature of 
the Subſtance gained with the Increaſe of Weight: For by the ordinary 
ways of Tryal it appeared, the Atmoſphere afforded our Liquor nothing be- 
ſides ſome of its Watry Particles, wherewith it always abounds ; but more 
eſpecially is ready to part with in moiſt Weather. 

The Air, without doubt, has great Variety of different Subſtances float- 
ing in it, whereof ſome Particles do adhere to this, ſome other fort to that 
Body, according as either is peculiarly diſpoſed to receive one ſort rather 
than another. Thus the Mortar in the Joints of old Walls and Vaults, 


from Corpuſcles attracted from the Air, ſpouts out and frames a peculiar 


kind of Salt, I have known a Deal Shelf, moiſtened only with the Liquor 
of fixed Nitre, froſted over with Chryſtals of a perfect inflammable Nitre, by re- 
gaining the proper Acids from the Air, all one as if ſo much Spirit of Nitre 
had been poured on the ſaid Liquor. I have ſeen a Viol half. filled with Oil 
of Tartar per Deliquium (by being left open to the Air) beſet above the Li- 
quor with peculiarly figured Chryſtals, and at the bottom were flat Chry- 
ſtallized Plates of a Salt, which without Flame, crackled on a live Coal, and 
left behind a Calx much like Dr. Liſter's Nitrum Calcarium. And *tis well 
known Colcothar of Vitriol, reimpregnated by the Air, will, by a freſh Diſtil- 
lation, give you its proper Acid as at firſt, Now upon ſuch Hints as theſe, 
ſome (fond of the Doctrine of Alcali and Acid) might perhaps expect, ſince 
differing Bodies of an Alcalixate Nature do thus regain their proper Acids, 


that, vice verſa, even this moſt Acid Liquor, Oil of Vitriol, alſo might find 


its Alcalizate Aſſociate in the Air, from which the Violence of Fire had be- 
fore driven it. But we could diſcover no ſuch Matter; the Taſte of our 
augmented Liquor was ſtill purely Acid, and only weaker than before ; 
whereas it would have been faltiſh, had an Alcali been combined with it, 
and its Colour, from a deep reddiſh, became limpid, all one as if the like 
Quantity of fair Water had been mixed. But to be more certain in this 
Point, I diſtilled of the new- g. ined Subſtance : At firſt it came over as in- 
ſipid as clear Water; and urging the Fire farther, the Drops proved ſour, 
and the remaining Oil in the Retort was altogether as corroſive as at firſt. 
Whence we may infer, its Edge was not at all blunted by any adjoined Al- 
cali ; ſo that what the Air afforded, was nothing elſe but mere Water only. 


As 


* 
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As to the Quantity of the whole Increaſe, it can't be determined by any 
general Rule, ſince it varies according to the different Strength of the Oi! of 
Vitriol; for it appears by the Table, the more diluted the Liquor, the leſs 
attractive it proved. This here employ'd (as highly dephlegm'd, I preſume, 
as any uſually is) gave a Triple, and more than g of its firſt Weight, amount- 
ing in all from 3 to 9 Drams, and 30 Gr. before it came to a Stand. 

Which Proportion of Increaſe I found confirmed in leſſer Quantities alſo ; 
as 3 gr. increaſed to more than 9 gr. and one Grain gave the Weight of ſome- 
thing more than 3 Grains. But beſide the Strength of the Liquor, there 
are other Circumſtances, as the Seaſon of the Year, and Poſition of the Place, 
which will certainly ſomething alter this Point; thus our Liquor will gain 
more in Vinter than in Summer, more in a Cellar and Sun-leſs Room, than in 
a Room not lo qualified. 15 +: 

All theſe Circumſtances, which relate to the Quantity, will alſo influence 
very much the Time of the Iucreaſe, but what makes the moſt peculiar and 
principal Variation in this Point, is the Proportion of the Surface to the Bulk 
of the Liquor. For I find the greater or leſs the Surface is, the quicker or 
flower the Increaſe. Thus 3 Grains dropt and diffuſſed to near 3 Inch breadth 
on a Piece of Glaſs, gained 3 Gr. in 6 Hours; 1 Gy. in 6 more; 1 Gx. 
and 3 in 12 Hours more; in the next 12 Hours it gained à Gy. and in the 
laſt 12 Hours it gained very little obſervable : So that in leſs than 48 Hours, 
having more than triple its firſt Weight, it was for ſome time fully ſatiated, 
till rainy Weather added ſomething more. TI: 

But to diſcover more nicely what Intereſt the Proportion of Surface has in 
haſtening or retarding the Increaſe of Weight, I expoled in the ſame Room, 
and to the ſame Temper of the Air (as near as I could gueſs) 3 Drams of 
the ſame Oil of Vitriol in an open flat Glaſs one Inch broad, being only à of 
the Diameter of that Glaſs uſed at firſt with the like Quantity. The Reſult 
was this; That whereas the other Surface of 3 Inches Diameter, gained (as 
in the Table) near 19 Gr. the firſt 6 Hours, this leſs Surface gained a very lit- 
tle perceivable more than 2 Grains in the ſame Space of Time. Now lince 
the Area's of Circles are to one another as the Squares of their reſpective Dia- 
meters; as 1 the Square of the Leſs, is to 9 the Square of the greater Glaſs's 
Diameter, ſo was the Weight of a little more than 2 Grains gained in the 
narrower Glaſs, to near 19 Gr. gained in the broader: Wherefore the Time 
of Increaſing bears, as near as can be expected, an exact Proportion to the 
Surface of the Liquor expoſed, and the Liquor in the leſſer Glaſs having 


but part of the Surface of the greater, could not be ſatiated under 9 times 
as many Days as the greater, 


g , 4 * 2 
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EXXX VII. AllI can find of the Origin of White Vitriol is out of Borrichi- Fit 
ET 1s de Docimaſtice Metallica, "ira it is produced from a certain Lead Ore boiled of 6 Pd, 
EB raw. (Plumbi Nigri Vena Nitriolum Album producit, etiam non cremata,,*5% . nt. 
None that I know of our Englih Lead Ores gives us any ſuſpicion of 
| any ſuch Vitriol. It is true, I have by me ſome ſorts of Hhite Lead Ore, 
| Spar- like, plentifully yielding Lead; but I cannot ſay, that either thoſe, or 
E: 8 & PER # e any 
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any coloured Lead Ores, did give me any Reaſon to ſuſpect, after divers 
Experiments upon them, that they yield white Vitriol. 

As to the Chryſtals of white Vitriol, they are very difficult to deſcribe, and 
ſeem to me to be a Congeries of infinite ſmall Needles ; for which reaſon they 
are of a molt ſpeedy Operation, and irritate the Stomach ſuddenly, before 
they can be well diſſolved or broken. | 8 


Alum LXXXIX. Alum is made of a Stone, of Sea-Weed and Urine. 

1559 The Stone is found in moſt of the Hills between Scarborough and the River 
.es, blueiſn Colour, and will cleave like Corniſh Slate. 

The Mine, which lies deep in the Earth, and is indifferently well moiſtned 
with Springs, is the beſt, The dry Mine is not good; and too much 
Moiſture cankers and corrupts the Stone, making it nitrous. 

In this Mine are found ſeveral Veins of Stone called Doggers, of the ſame 
Colour, but not ſo good. Here are alſo found thoſe that are commonly 
called Snate- Stones; the People have a Tradition, That the Country therea- 
bouts being very much annoyed with Snakes, by the Prayers of St. Hilda, 


ever ſince been ſeen in thoſe Parts. 


Yards under a Surface or Cap of Earth, (which muſt be taken off and bar- 
rowed away) they begin their Work on the declining of a Hill, where they 
may be alſo well furniſhed with Water. They dig down che Mine by 


calcine it. 
The Mine before it is calcined being expoſed to the Air; will moulder in 


Pieces, and yield a Liquor whereof Copperas may be made : But being cal- 


cined, it is fit for Alum. As long as it continues in the Earth, or in Water, 
1 it remains a hard Stone. 
Sometimes a Liquor will iſſue out of the Side of the Mine, which by the 
Heat of the Sun is turned into natural Alum. 

The Mine is calcined with Cinders of Newcaſtle Coal, Wood and Furzes; the 
Fire made about 2 Feet and an half thick, 2 Yards broad, and 10 Yards 
tong. Betwixt every Fire are Stops made with wet Rubbiſh, ſo that wy 
one or more of them may be kindled, without Prejudice to the reſt. 

After there are 8 or 10 Yards thickneſs of broken Mine laid on this Fewel, 
and 5 or 6 of them ſo covered ; then they begin to kindle the Fires, and as 
the Fire riſes towards the top, they ſtil] lay on freſh Mine: So that to what 
Height you can raiſe the Heap, which is oftentimes about 20 Yards, the 
Fires without any further help of Fewel will burn to the top ſtronger than at 
the firſt Kindling, fo long as any Sulphur remains in the Stones. 

In calcining theſe Stones, the Wind many times does hurt, by forcing the 
Fire in ſome Places too quickly through the Mine, leaving it black and half 
burnt, and in others burning the Mine too much, leaving it red. But where 
the Fire paſſeth ſoftly and of its own accord, it leaves the Mine white, which 
yields the beſt and greateſt quantity of Liquor. 8 


Colwal, a. Of Tees in the County of York; as alſo near Preſton in Lancaſhire. It is of 


there inhabiting, they were all turned into Stones, and that no Snake hath 


For the more convenient working of the Mines, which ſometimes lie 20 


Stages to ſave Carriage, and ſo throw it down near the Places where they 
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The Mine thus calcined, 1s put into Pits of Water, ſupported with Frames 
of Wood, and rammed on all Sides with Clay, about 10 Yards long, 5 Yards 
broad, and 5 Feet deep, ſet with a Current, that turneth the Liquor into a 
Receptory, from whence 1t is pumped into another Pit or Mine; ſo that eve- 
ry Pit of Liquor, before it comes to the boiling, is pumped into 4 ſeveral 
Pits of Mine; and every Pit of Mine is ſteeped in 4 ſeveral Liquors, be- 
fore it be thrown away, the laſt Pit being always freſh Mine. | 

This Mine thus ſteeped in each of the ſeveral Liquors 24 Hours, or there- 


about, is of courſe 4 Days in paſſing the 4 ſeveral Pits, from whence the 


Liquors pals to the Boiling-Houſe. 1 SE 

The Water, or Virgin-Liquor, oft times gains, in the firſt Pit, 2 Pound 
Weight, In the 2d. it increaſeth to 5 Pound Weight; in the 3d to 8 Pound 
Weight; and in the laſt Pit, which is always freſh Mine, to 12 Pound Weight, 
and fo in this Proportion, according to the Goodneſs of the Mine, and the 
well calcining thereof. For ſometimes the Liquors paſſing the 4 ſeveral Pits, 
will not be above 6 or 7 Pound Weight ; at other times above 12 Pound 
Weight, ſeldom holding a conſtant Weight one Week together. Yet many 
times Liquor of 7 or 8 Pound Weight produceth more Alum than that of 
10 or 12 Pound Weight, either thro” the Illneſs of the Mine, or, as uſually, 
the bad calcining thereof, And it by paſſing the weak Liquor thro* ano- 
ther Pit of freſh Mine, you bring it to 10 or 12 Pound Weight; yet you 
ſhall make leſs Alum with it, than when it was but 8 Pound Weight. For 
what it gains from the laſt Pit of Mine, will be moſt of it Nitre and Slam, 


which poiſons the good Liquors, and diſorders the whole Houſe, until the 
Slam be wrought out. 


That which they call Slam, is firſt perceived by the Redneſs of the Liquor 
when it comes from the Pit, occaſioned either by the Illneſs of the Mine, or, 
as commonly, the over or under calcining it, as aboveſaid; which in the 
Settler ſinks to the Bottom, and there becomes of a muddy Subſtance, and of 
a dark Colour. That Liquor which comes whiteſt from the Pts, is the beſt. 

When a Work is firſt begun, they make Alum of the Liquor only that 
comes from the Pits of Mine, without any other Ingredients; and ſo might 
continue, but that it would ſpend ſo much Liquor as not to quit Coſt. 

Kelp is made of a $ea-Weed called Tangle, ſuch as comes to London on Oy/- 
ters. It grows on Rocks by the Sea-Side, between High- Water and Low- 
Water Mark. Being dried, it will burn and run like Pitch; when cold and 


hard, it is beaten to A/hes ſteeped in Water, and the Lees drawn off to 


2 Pound Weight, or thereabouts. 

Becauſe the Country People, who furniſh the Work with Urine, do ſome 
times mingle it with Sea- Water, which cannot be diſcovered by Weight, 
they try it, by putting ſome of it to the boiling Liquor ; for ſo, if the Urine 
be good, it will work like Zeaſt put to Beer or Ale, but if mingled, it will 
{tir no more than ſo much Water. ys hi 

It is obſerved, that the beſt Urine is that which comes from poor labour- 


ing People, who drink little ſtrong Drink. 


The boiling Pans are made of L289, 9 Feet long, 5 Feet broad, and 2 and 
£223 a 
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a half deep, ſet upon Iron Plates about 2 Inches thick, which Pans are com- 
monly new caſt, and the Plates repaired 5 times in 2 Years. 
When the Work is begun, and Alum once made, then they ſave the Lt- 
quor which comes from the Alum, or wherein the Alum ſhoots, which they 
call Mothers ; with this they fill 2 third parts of the Boilers, and put in one 


third Part of freſh Liquor which comes from the Pits. Being thus filled up 
with cold Liquor, the Fires having never been drawn out, will boil again 


in leſs than 2 Hours time; and in every 2 Hours time the Liquor will waſte 


4 Inches, and the Boilers are filled up again with green Liquor. 


The Liquor, if good, will in boiling be greaſy, as it were, at the Top 
If nitrous, it will be thick, muddy, and red. In boiling 24 Hours, it will 


be 36 Pound Weight, chen is put into the Boiler about a Hogſhead of the 
Lees of Kelp, of about 2 Penny- Weight, which will reduce the whole Boiler 
to about 27 Pound Weight. 


If the Liquor is good, as ſoon as the Lees of Kelp are put into the Boiler, 


they will work like Z aſt put to Beer; but if the Liquor in the Boiler be ni- 


trous, the Kelp Lees will ſtir it but very little: And in that caſe, the Work- 


men mult put in the more and ſtronger Lees. 


Preſently after the Kelp Lees are put into the Boiler, all the Liquor together 
is drawn into a Seller, as big as the Boiler, made of Lead, in which it ſtands 
about 2 Hours, in which time moſt of the Nitre and Slam ſink to the Bottom. 

This Separation is made by means of the Kelp Lees, for when the whole 


Boiler conſiſts of green Liquor drawn from the Pits, it is of a Power ſtrong 


enough to caſt off the Slam and Nitrez but when the Mothers are uſed, the 
Kelp Lees are needful to make the ſaid Separation. 

Then the ſaid Liquor is ſcooped out of the Seitler, into a Cooler made of 
Deal- Boards, and rammed with Clay. Into this 1s put 20 Gallons or more of 
Urine, more or leſs according to the Goodneſs or Badneſs of the Liquor; for if 


the Liquor be red, and conſequently Nitrous, the more Urine is required. 


In the Cooler, the Liquor in temperate Weather ſtands 4 Days. The 2d 
Day the Alum, begins ſtrike, gather and harden about the Sides, and at 
the Bottom of the Cooler. 

If che Liquor ſhould ſtand in the Cooler above 3 Days, It would, as they 
fay, turn to Copperas. 


The Uſe of Urine, is as well to caſt off the Slam, as tO keep the Kelp Lees 


from hardning the Alum too much. 
In hot Weather the Liquors will be one Day longer in cooling, and the 


Alum in gathering, than when the Weather is temperate. In froſty Weather, 


the Cold ſtrikes the Alum too ſoon, not giving time for the Mitre and Slam 
for to ſink to the Bottom, whereby they are mingled with the Alum. This 
produceth double the Quantity, but being foul, is conſumed in the waſhing. 
When the Liquor hath ſtood 4 Days in the Cooler, then that called Mo- 
thers is ſcooped into a Ciſtern, the Alum remaining on the Sides, and at 
the Bottom; and from thence the Mothers are pumped back into the Boiler 
again. So that every 5 Days the Liquor is boiled again, until it evaporate 
or turn into Alum or Slam. 
The 
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The Alum taken from the Sides and Bottom of the Cooler, is put into 


a Ciſtern and waſhed with Water that hath been uſed for the ſame Pur- 


poſe ; being about twelve Pound Weight. After which it is roached, as 
followeth. | | | 
Being waſhed it is put into another Pan with a Quantity of Water, where 
it melts and boils a little. Then it is ſcooped into a great Caſk, where it 
commonly ſtands 10 Days, and is then fit to take down tor the Market. 
The Liquors are weighed by the Troy- Weight ; fo that half a Pint of Li- 


quor muſt weigh more than ſo much Water, by ſo many Penny- Weight. 


XC. Vitriol is of ſeveral Kinds, being for Colour, J/hite, Yellow, Green, or Eee, 


aboutVjtriol, 


Blue; uſually of the two laſt mentioned: And is made either of Mineral $.1p5.., ard 


Waters, boiled up to a convenient Conſiſtence; then ſet to Chry/tal/ize : ny Oy 
£ 


extracted by common Water out of Earths impregnated therewith, 
allo afforded by many ſorts of Stones, commonly called Pyrites and Marcha- 


fites, which expoſed ſome Months to Aerial Influences, are reſolved into 


Powder, and the Saline Part diſſolved in Rain or other Water; then boiled 
and ſet to ſhoot, yield ſtore of Vitriol, eſpecially with the Addition of Copper 
or Iron. It is often aſſociated with Earth and Stones, wherein Metals are 
contained; and with many natural Recrements of Metals, ſuch as Mi/y, 
Sory, Chalcitis; from which *tis uſually ſeparable by the common Method 
with water, ſometimes not to be extricated until the Mineral be firſt cal- 
cined or burnt. It is alfo frequently found pure and perfect in the Caverns of 
the Earth, being an Eforeſcence of ſeveral Minerals; and this is accounted 
by all Naturaliſts, the beſt, both for Medicinal and Spagyrical Uſes. Laſtly, 
it is copiouſly contained in common Mineral Sulphur. | 

Vitriol conſiſts of inſipid Phlegm, Earth, or Oker, ſome Metal, Mineral, Sul— 


phur, an Acid Salt or Spirit, together with ſome ſmall Portion of the Volatile 


Aerial Salt, That it contains Water, needs no great Proof, ſince no Saline 
Subſtance can Chryſtallize without it; and Diſtillation will convince any Per- 
ſon, that it exceeds in Quantity any of the other Principles. 

The Earth or Oker may be thus ſeparated. Diſſolve Vitriol in fair Wa- 
ter, immediately a yellow Powder will ſeparate, and in a ſhort Time ſub— 
ſide. The greater the Quantity of Water imployed, the more Oker pre- 
cipitates : The weaker the Lixivium, the leſs able to ſupport Bodies more 
ponderous than common Water; and the lighter the Water (as it diſtilled 
Rain-water, or Phlegm of Vinous Spirits) the more Karthy Parts ſubſide, upon 
the ſame Hydroſtatical Principle. I have above 20 times repeated this Dit- 


ſolution, ſeconded by Filtration and Coagulation, and each time ſeparated 


ſome Quantity of this Earth: And I am perſuaded, had I long continued 
the Operation, the Succeſs would have been. the ſame, only I obſerved the 
Quantity ſeparated each time, ſenſibly to diminiſh, But I have found a 
more eaſy and expedite way of effecting this Separation: Take a good Quan- 
tity of the common Dantzick or Hungarian Vitriol; having powdered it, put 
it into a flender Cucurbite; place it in Water, keep under it an equal con- 
ſtant Fire 3 or 4 Days: The Vitriol will, without Additament, become 
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( 542 * 
fluid, as if diſſol ved in Water, and the Oker with moſt of the Malin bins, 
with the groſs SHphur, will ſubſide, and become a hard Cake at the Bot- 
tom, the Vitriol being fluid about 1t, which in the Cold again Chryſtallizeth ; ; 
excepting a ſmall Quantity of Liquamen, of the ſame Nature with that we 
ſhall hereafter mention. This repeated once or twice, the Vitriol attain; 
unto a high degree of Purity, and is eaſily capable of many Alterations, 
whereunto it was not ſubject before this Purification. This Operation 


will not ſucceed in a dry Digeſtion ; I mean, Aſhes, Sand, Filings of Iron or 

Steel, open Fire, or even Flame of Lamps, whether fed with Oil or Spirit of 
Wine. This Earth may be allo obtained in a great Proportion, though in 

another Form, if after a long and intenſe Calcination, the Vitriol is freed from 


its remaining Salt, by frequent Ablutions with warm Water: The far greateſt 
Part of this Dulciſied Colcothar is Inſipid Earth with ſome ſmall Proportion 


of Metal. The fame may be precipitated by Salt of Tartar, or any other 


Alcalies, or Filings of Zink, or other immature Minerals, out of a Solution 


of Vitriol in common Water. It being alſo ſeparated from Metalline and 


Saline Parts, by a Method I ſhall hereafter mention, there remains a great 
Quantity of an Inſipid Subſtance nearly reſembling Burni Alum, Beſides, 
whereas Salt, Nitre, &c. require in Deſtillation a large Quantity of Eartby Sub- 
ſtance to disjoin the Saline Parts, and prevent Fuſion; Vitriol and Alum need 
it not: an unqueſtionable Proof, that Earthy Parts abound therein. 

That Vitriol contains Sulphur, is evinced by the ſulphureous Smell it 
emits in Deſtillation, 8 if urged with a ſtrong Fire from the Begin- 
ning; and the Spirit thus drawn being rectified, the Liquor, which firſt 


riſes, hath a highly ſulphureous Smell; as hath alſo that we ſhall here. 


after mention, diſtilled from Vitriol deprived of its Metallick Parts. The 


Colcothar Dulcified, or Metallick Parts precipitated by an Alcali, or Immature 


Mineral ſublimed with Sal Armomack ; an Inflammable Sulphur may be many 


ways ſeparated, both from the Sublimate and Caput Mortuum. The common 


Oil of Vitriol digeſted on Antimony, then diſtilled, yields a much greater 
Quantity of Sulphur, than would have been produced, had any other Acid 


Liquor been employed; and the ſame Oil of Vitriol digeſted with Spirit of 


Wine, and diſtilled, yields an Oil, and at the latter End, ſtore of ſulphure- 
ous inflammable Flowers, 


As for the Acid Saline Principle, I ſuppoſe n no Perſon who hath taſted of 


the Spirit of Vitriol, and that abuſively called its Oil, will queſtion its 


abounding in that Subject. 


In order to the Reſolution of ſome Enquiries about the Saline Principle, 
I made theſe Experiments. I took 4 or 5 Gallons of the Vitriolate Water, 
which was conveyed by artificial Channels at Deptford, from the Beds of 
Pyrites or Marchafites into the great Ciſtern. I diſtilled therefrom, in Glaſs 


Veſſels, ' two Thirds of igſipid Water; letting the Glaſſes cool, the Water let | | 


fall a Vitriol of a lovely dilute Colour, together with a great Quantity of 
that yellow Sediment which we formerly called Oker. Then evaporating 
a third Part of the remaining Liquor, I received more Vitriol of a paler Co- 
lour than the former, and Oker as before, — EA he 5th Time this 


Operation 
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Operation was repeated, inſtead of Vitriol it afforded a Yellow, ai oe, 
after a White Sali, which did differ exceedingly from Vitriol, not on:y 
Colour, but alſo in Taſte, being fiery and pungent ; and did partake li 
of that abominable rough aſtringent Smack, which is peculiar to Vitriol. 
It was alſo Undtuous, like Salt of Tartar, made the Hands ſoft and ſupple, 


cleanſing like a Sapo, whereas common Vitriol renders them rough and 


harſh : Being diſſolved in Vater, it appeared to the very Eye very Fatty 
and Oleagenous. 1 

From 5 Pounds and an half of Lixivium, I received 4 Pounds of this fiery 
White Salt, beſides half a Pound of Liquamen, which remained fluid, and 
would not coagulate. I do the rather mention this, for that it is one of 
the moſt eminent Inſtances, I ever met withall, of fo great a Quantity of 
Salt kept fluid in the Cold, by ſo ſmall a Quantity of Mater. 

The remaining Liquamen was very fiery, acidly pungent, and extremely 
ponderous ; no whit inferiour, in my Opinion, in any of theſe Reſpects to 
common Oil of Vitriol: it ſeeming to me ſtrange and unuſual, that fo ſtrong 
a Liquor ſhould be obtained without any conſiderable degree of Fire. 

This Liquamen being expoſed to the Air, ſoon attracted double its Quan- 
tity of Moiſture : I cannot recollect, that I did ever obſerve any fluid Body, 
which approached near unto it for this Property; though I am not ignorant, 
that all Corroſive Saline Liquors will borrow conſiderably from ther neigh- 
bouring Element. I always obſerved this Liquamen to acquire more or leſs 
Moiſture, according to the Conſtitution of the Seaſon, riſing ſenſibly in moiſt 
Weather, and little in dry. 5 

The white Salt, laſt mentioned, was diſtilled in a Sand Furnace, and 
the far greater Part came over in the Form of a Spirit highly Acid, eſpecially 
that which came laſt in ſmall Drops. This Liquor rectified in a very tall 
Body immediately upon the Approach of the ſmalleſt Degree of Heat, a 
Volatile Sulphureous Spirit did ariſe as clear as Rock Water, almoſt, nay I think 
altogether Inſipid; yet the Smell ſo ſubtile and penetrating, that *twas in- 
tupportable : And ſuch it continued many Years, not letting fall any Sedi- 
ment, and thereby loſing its Strength, as doth the Yolatile Spirit made out 
of common Vitriol. The Spirit which remained after the Separation of the 
more Vol atile, was in all Reſpects like that of London Vilriol,; only leemed 
more gratefully Acid, and might, like it, be ſeparated into Spirit and Oil, 


corruptly ſo ſtiled. 


Vitriol freed, as is before declared, from its Earthy and Metallick parts, by 
Zink, or other Imperfect Minerals, is much of the fame Nature, and yields its 


Spirit in Sand, as this we have now mentioned; is alſo White, and more 


Unfuous; hath a Grain more like Nitre than Vitriol, as hath allo the Gu 
Fitriol, which is White, and comparatively Unuous, becauſe it hath little 


Metal, and leſs Mineral Sulphur than the common; whoſe Metalline Part 
detains the Saline, and will not diſmiſs it until long urged by a very intenſe 


degree of Heat. What remained in the Retort after this Diſtillation, was not 
red or purple, like the Caput Moriuum of the common Vitriol, but Mile, 


Light, and Spongious, like burnt Alum, and altogether as Inſiſid; although, 
—. | — | | after 
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after it was ſome time expoſed. to the ng it received many ſtrange Wer 
ſions and Alterations. 


I cannot but take notice here of the great Affinity that is between Vitriol, 
Alum, and Mineral Sulphur ; the Saline Principle, which is in each of them 


6. by far the chief, both in Quantity and Energy, having one Nature and the 


ſame Properties. This will appear evident to thoſe who will compare with 
the common Spirit, or Oil of Vitriol, the Acidity of Sulphur afforded by 
Brimſtone inflamed under a Glaſs Bell; which being rectify'd, is not to 
be diſt inguiſh'd, by any ſenſible Property, from the well Re&ifyed Acidity, 
or Oil of good Vitriol; and they may, I am confident, be ſafely ſubſticutes 
for each other, producing in Men and Metals the very ſame Effects, being 
in my Apprehenſion no leſs alike in their internal and ſecret, than in their 
external ſenſible Qualities. 

The Quantity indeed of Acidity, which is obtained in the ordinary Ways of 
Operation, is very ſmall, a Pound of Brimſtone not yielding above one Ounce 
or 10 Drams, the far greater Part being by the rapid Motion of the Flame 
ſublimed 1n the Form of Flores, which differ not from the common Flowers. 
I have been often aſſured by a Kinſman of that admirable Mechaniſt Cornelius, 
Drebbel, that his Uncle did, by the means of conveniently ſhaped Veſſels, or- 
dinarily obtain out of a Pound of good Brimſtone, 8, and in a very moſt Sea- 
ſon, 10 Ounces of Acidity; and was confident, he could, by improving the 
Contrivance, recover the entire Weight of the Sulphur; the Moiſture of the Air 
acquired, making abundant recompence for the Avolation of what is Incoagu- 
lable. T.have myſelf by the means of ſeveral Menſtrua, reduced common Brim- 
ſtone into the Form of an highly Acid Corroſive Liquor, and even Spirit of Nitre, 
or Aqua Fortis well rectified, being digeſted on the Flowers of Brimſtone, then 
diſtilled in Aſhes; this repeated 5 or 6. times, after the laſt Cohobation there 
will remain with the Flowers near their Weight of an Acid Sbirit, like that 
made by a Bell; the Spirit of Nitre being ſcarcely changed from what it was 


before the Operation. And I ſuppoſe that being reiterated frequently, eſpe- 


cially if freſh Spirit be employed, the whole may be tranſmuted, abating ſome 
few . and Metallick Particles, the Sulphureous being capable of a fluid 


Form, and are copious in Oil, in Vitriol, Aqua Fortis, and many other Acid 


Menſtrua, eſpecially if any imperfect Sulphureous Minerals were imployed 
with the other Ingredients in their Production. 

once made out of Vitriol, common Salt, and Antimony, a Liquor clear 
as any Fountain Water, yet the Smell intolerably Sulphureous, continuing 
ſo many Years: And true inflammable Sulphur may ſeveral ways be re- 
covered out of Oil of Viiriol, or Sulphur, many times rectified and in ap- 
| pearance free from ſuch Mixture. We formerly mentioned its Separation b 
means of Vinous Spirits; allo if mixt with Oil of Turpentine, and diſtilled, 


at the latter end ſtore of Brimſtone will ſublime: I ſuppoſe none will 


aſcribe this to the Vegetable Oil, which is only the means of its Separation, 
being an appropriate Menſtruum or Diſſolvent of ſulphureous-Bodies. This 
recalls into my Mind what I have often obſerved, (and I ſuppoſe it always 
W in the Frerarmtiem of Balſam of Sulphur with the ſaid Oil of Tur- 


pent ine; 


ND, ( 545 ) 
pentine : After the Oil is ſatiated with Su/phyr, it lets fall ſtore of fair Chryſ- 
 zals;, an evident Proof of its Saline Nature. For although theſe Chryſtals 
broken, within appear full of Sulhyhur, their outward Parts or Superficies ſeem 
perfect Salt, by virtue whereof they are diſpoſed to Chry/tallization. It may 
indeed be objected, that Chry/tallization is not a ſufficient Proof of a Saline Na- 
ture, the Eſſential Oils (as they are called) of Anniſeeds, Fennel-Seeds, and of 
many other Subſtances being very prone to Chry/tallize, But moſt Eſſential 
Oils abound no leſs with Salt than common Sulphur, into which I have often 
converted them without additament-or ſuſpicion of Tranſmutation. _ 
The Afinity, I had almoſt ſaid 1den/ity of the Saline Principle in Sulphur 
and Vitriol, further appears by the following Experiment. Take thin 
Plates of Copper, cement them carefully with common Brimſtone, Stratum 
ſuper Stratum, repeat the Operation 4 or 5 times with freſh Sulphur ; moſt 
of the Copper will be converted into Vitriol, which diſſolved in Water, and 
moſt of that evaporated, yields very beautiful Azure Chryſtals. The ſame 
may be effected with Iron. Or, take the Acidity of Sulphur (corruptly call'd 
its Oil) moiſten therewith Filings of Copper or Iron; then free them by Fire 
or Air from ſuperfluous Moiſture, repeat this twice or thrice, and 
afterwards with common Water you may extract a fair Vitriol, which by 
the Chymiſts is called Vitriolum Martis or Veneris, according as the one or 
other Metal was imployed in order to its production : which ſame 


Metals being diſſolved in any Acid Menſtrua, and chryſtallized are converted Alonſo Bar- 


into Vitriol. This is ſignified unto us by the common Name of Vitriol, _— ＋ 


vulgarly ſtiled Cuperoſum, quaſi Cuprum Eroſum; that being the Metal Lib. I. 


where with *tis uſually aſſociated. Sulphur indeed is found mixt with moſt 

| Metals and Minerals, Gold and Silver not being excepted, the moſt expert 
Mineraliſts in Peru accounting abundance of Sulphur an eſpecial ſign of rich 
Ore: And among the richeſt Ore of the Mountain of Potoſi are ſuch quan- 
tities of Brimſtone, that the Cavities and hollow Places are preſently filled 
with Flame, if a Candle touch or come near their Sides. Yet they do not 
ordinarily find Vitriol in Mines of Gold and Silver (unleſs mixed with other 
Metals) becauſe thoſe Bodies are ſomething too compact for the Sulphu- 
reous Spirit to diſſolve, aſſiſted with a ſmall degree of Heat ; whereas all 
Ores, which touch on Copper or Pyrites abounding in Sulphur, do allo afford 
Vitriol, Copper being an open Body, and more eaſily ſoluble than any other 
Metal; for it will preſently, though crude, diſſolve in, and give a deep 
Tincture to common Yeolatile Urinous Spirits: which cannot be affirmed of 
any other Metal, howſoever prepared; and therefore no wonder if it be 
not by the Steam of Sulphur ſo eaſily converted into Yiiriol, And in the 
Bowels of the Earth it is, I do conjecture, moſtly produced after this man- 
ner; an Acid Salino-Sulphureous Steam (ſuch we have proved that of common 
Sulphur to be) inſinuating it ſelf into a Vein of Copper, corrodes it, and 
uniting therewith, becomes Vitriol. So it doth by mixture with Iron and 
other Minerals; whence being waſhed with Water, it produces Acidulæ of 
divers kinds, according to the Nature of the Minerals wherewith the Acid 
zs united. And that Vitriol and Vitriolate Waters are thus produced, is hereby 
Vol. II. Aaaa 9 con- 
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confirmed, that many Ores and Pyrites being diſtilled per Deſcenſum, yield 
abundance of common Sulphur : The Remainder thereafter affords ſtore 


of Vitriol, although before Calcination it would have yielded none; the 


Fire enabling the Sulphur to corrode, and aſſociate with the Metallick Parts, 
that which is without mixture of Metal, or which hath thereof a very ſmall 
Proportion, continuing under the form of Brimſtone. 

This to me ſeems the Reaſon, why Yitriol and Brimſtone are uſually 


found together; thoſe Minerals and Pyrites that abound with one, being 


uſually impregnated with the other: Vitriol not being a diſtinct Principle, 
but the genuine Offspring of Sulphur, its material Cauſe 3 and Fire and Air, 
the efficient Cauſes of its Production. | 3 | 

I ſpeak of Vitriol generated in the Bowels of the Earth; for it may be, 
and is often, produced above Ground, by the Aerial Salt united with Mine- 


ral Subſtances copiouſly contained in Marchaſites, which it extricates, and 
coagulating therewith becomes a Vitriol. This Aerial Salt, which I have 
many ways procured, whilſt in the Air, is altogether unſpecificate, I mean 


freed from all Union with, or Determination by, any ſeminal Principles, 


(the Primordials of all Species in the Univerſe being in my Opinion Sperma- 


tical) but being once at the Command of the ArchiteFonick Power of any Spe- 
cies, whatſoever that be, it is by it, with other Matter, determined in or- 
der to the Formation and Augmentation of the Individuum, and Propaga- 


tion of the Species, and upon the Diſſolution of its Dwelling, returns whence 


it deſcended. Beſides this, there is alſo in the Air an Acidity, as is evi- 


dent in Iron Bars, whoſe Superficies is thereby reſolved into a ſubtile 
Crocus; alſo in the Tarniſhing of Poliſb'd Metals, where Pit-Coal is 
much burnt, near unto and on the Sea, and where expoſed to certain 
Winds. 1 1 0 = 

This Acid Spirit, with the Salt laſt mentioned, are Inſtruments by Na- 
ture imployed in almoſt every Operation; eſpecially the Salt, without which 
no perfect Animal can ſubſiſt a Minute, and all Vegetables deprived thereof, 


do immediately decay. It's well known that ſeveral Minerals and Pyrites, 
which are to the Taſte altogether inſipid and elixiviated, and would yield 


not a Grain of Salt, being expoſed to the Air are reſolved into a Powder, 
and afford ſome Alum, others Vitriol copiouſly. Sometimes the Minerals. 
require previous Calcination, which opens and relaxes the Compages of the 
Bodies; fo that the Air may have more eaſy ingreſs. And it is, I think, 


by moſt allowed, that after all the Salt is extracted out of Earth impreg- 
nated with Vitriol, Alum or Mitre, the ſaid Earth being expoſed a ſufficient 
time unto the Air, acquires freſh Supplies: which muſt be derived from 


the Air. And its particularly remarkable in Vitriol and Alum, that their 


Spirit being put into a Commotion or Fermentation by either Heat or 
contrary natur'd Spirits, the Glaſſes which contain them being well cloſed, 
although large and ſtrong, will be cracked or broken in pieces ; which ſeems 


to procced from the Expanſion of ſome of thoſe prodigiouſly active ſpringy 


Particles, wherewith the Air abounds, which together with the Aerial Salt 
were arreſted by the vitriolifying Principle, and ſet at liberty by the tu- 
e ; multuating 
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multuating Liquor, the change of whoſe Contexture might occaſion their 


Diſmiſſion, the unbending of their Springs, and the Effects which thereupon 
enſue. | | 


The Affinity between Vitriol and natural, not factitious, Alum, thus 
appears. Vitriol not only in Exgland, but in ſeveral other Parts of the World, 


is ordinarily found in the ſame Vein, and ſometimes in the ſame Parcel, 


which yields the Alum: which may by ſeveral Methods be ſeparated from 
each other. The Mineral of Alum, if mature, Elixiviated yields its Salt 
preſently ; if leſs mature, it requires previous Calcination; if very imma- 
ture, 1t muſt not only be burnt, but long expoſed unto the Air. 
The Cauſe whereof ſeems the very fame with that we lately mentioned 


in our Account of the Production of Vitriol ; the Alum, as that is, being 


produced by the Sulphur's acting on, corroding of, and coagulating with, 


ſome mineral Subſtance, which uſually partakes more of a Terrene and Stony, 


than Metallick Nature: although yet Metal is often found to be contained 
in the Alum-Stone or Ore. - And that the Sulphur is the chief efficient and 
material Cauſe of its Production, appears from hence, that many Alum- 
Stones (as the Vitriolate) diſtill'd per Deſcenſum, yield good Brimſtone ; and 
all Alum-Stone or Ore, during Calcination, emit a Sulpbureous Steam. An 
inquiſitive Naturaliſt of my Acquaintance did gather from the very ſame 
Rock, and that within a few Inches of each other, Vitriol, Alum, and Sul— 
phur, all of them excellent and perfect in their Kind. Indeed they are fo 
nearly allied, that I can by ſome pretty Artifices (too long to be here de- 
icribed) convert Alum into Vitriol or Vitriol into Alum, which ſhall be the 
ſame, to all Intents and Purpoſes (as we commonly fpeak) with the Natural. 
Alum diſtilled into an Acid Spirit with Copper or Iron, becomes good 
Vitriol; and Vitriol freed from its metallick Parts, becomes Aluminous; and 
diſtill'd, yields a Spirit ſcarcely to be diſtinguiſhed, not only by Taſte, but 
even by the nice and accurate Scrutiny, from that of Alum. And (which 
doth in ſome meaſure illuſtrate this Affinity) I have often obſerved rectified 
Oil of Vitriol and Spirit of Sulphur, to coagulate, and become ſolid tranſ- 
parent Concretions, exactly reſembling Alum chryſtallized, with which com- 
pared, I am confident, the moſt judicious Eye, without the aſſiſtance of 


the Palate, would find little difference. 


The Salt in Brimſtone is thus derived. Brimſtone conſiſts of Mineral Sul- 


pbur and an Acid Salt, which being united, it is no difficult matter to con- 


ceive how it ſhould become Volazile, if we reflect on Cinnabar and Sͤublimate; 
in one, Mercury is ſo diſguiſed by a little Sulphur, that it ſeems a Mineral 
Subſtance of another nature, and abating the Colour, not unlike Antimony; 
in the other, Salts very acid and fixt are rendered ſufficiently volatile. 
Now whence the Brimſtone ſhould derive its ſulphureous Particles, will 
appear very obvious to them, who have obſerved how much the Bowels of 
the Earth abound with Bituminous Subſtances. What elſe feed all the Subter- 
raneous Fires? What an immenſe Quantity thereof is lodged in the Earib, will 
be atteſted by our large and Numerous Coal- Mines, and by thoſe Eruptions 
of Bituminous Subſtances in many Quarters of the World; among which that 

| Aa a a 2 call'd 
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called Napt ha, is ſo purely ſulphureous, ſo free from Mixture with any 
other Materials, that upon the very Approach of Fire or Flame, it is im 
mediately inflamed, and ſcarcely to be extinguiſhed until wholly conſumed, 
As for the ſaline Principle of Sulpbur, I conclude it to be common Salt, 
which, together with the Aerial Salt before-mentioned, 1s the Foundation 
of all Saline Subſtances in the Univerſe. And I aſſure you, I can with com- 
mon Salt make both Vitriol and Alum, hardly diſtinguiſhable from the na- 
tural. | 


The Bfloreſs XCl. I kept by me certain big Pieces of Crude Alum Mines, ſuch as it 
cence of cer- as taken out of the Rock; I had alſo in the ſame Cabinet like Pieces of the 


tain Minera 


Glebes, byDr ordinary Fire Stone, or Marchaſite of the Coal-Pits, which here we call Braſs 


Liſter, u. 


110. P. 221. 


Lumps. 
In proceſs of Time, both the Glebes ſhot forth Tufts of long and ſlender 
Fibres or Threads ; ſome of them half an Inch long, bended and curled like 


Hairs in both theſe Glebes : Theſe Tyfts were in ſome meaſure tranſparent 


and chryſtalline. Theſe Tyf7s did as often repullulate, as they were ſtruck 
and wiped clean off. 5 SL fo 

The Aluminous Fibres were of a Taſte very Alumy, and pleaſantly pun- 
gent: The Vitriolick, Stiptique and Odious. Again, the Alum ones, being 
diſſolved in fair Water, raiſed a ſmall Ebullition: Whereas the Vitrolick F- 
bres diſſolved quietly. The Alum Fibres were generally ſmaller, and more 


- opaque, Snow-like, The Yitriolick larger, many Fibres equalling a Horſe- 


Hair in thickneſs, and more Chryſtalline. The Water wherein the Alum Fi- 
bres were diſſolved, did give no red Tincture with Gall, not by all the 
Means I could deviſe to aſſiſt them: The Viriolict did immediately give 
a Purple Tincture with Gall. 3 | 

Having laid Pieces of the ſame Marchaſite in a Cellar, they were in a few 
Months covered over with green Copperas, which was theſe Fibres ſhot and 
again diſſolved, by the moiſt Air, clodder'd and run together. Expoſing 
other Pieces of the ſame Yitriolick Glebe in my Window, where the Sun 
came, they were covered over with a white farinaceous Matter; that is, 
with theſe Fibres calcined by the Rays of the Sun and warm Air, beating 
upon them. - « 
I take theſe fibrous and thread-like Shootings of Alum and Pitriol to be 


moſt genuine and natural, and their angular Shootings, after Solution into 


Cubes and Rhomboides, to be forced and accidental; Salts of very difterent 
Natures, as well Vegetable as Foſlile, by a like Proceſs in chryſtallizing of 
them, being obſerved to ſhoot into like Figures. 3 


Amiantbus, XCII. 1. Signior Marco Antonio Caſtagna, Superintendant of ſome Mines 


By. . n. 72. 


| P. 2167. 


in /zaly, hath lighted, in one of them, upon a great Quantity of that lanugi- 
nous Stone called Amianthus, which he knows ſo to prepare as to render it 
like either to a very white Sin, or to a very white Paper; both which 
reſiſts the moſt violent Fire. The Skin was covered with kindled Coals, 


whence it took flame; but being taken out, after it had been left there a 


while, 


WY. 


1 
* 
4 
L 
5 
* 
p a 
" . 
7 
17 
* 
. 


4 i 
. YI ” 
= ** 
7 > 
4 
"4 20 
389 
EY 
TIF 
5 
* 
- 
* 
* 


( 549 ) 

while, the fiery Colour preſently diſappeared, and it became cold and white 
again as before; the Fire it ſeems paſſing only through, without waſting 
or altering any thing of it: whereas ſome of the hardeſt and ſolideſt Me- 
tals, as Iron and Copper, reduced to very thin Plates, and kept as long in the 
Fire as this Subſtance was, would caſt Scales. Again, this Skin being made 
as thin as Paper, doth not only yield that ancient and ſo much admired 


 Amianthus; but is alfo perfecter than that which comes from Cyprus, and not 


inferior to that which ſometimes, though but ſeldom, comes out of China. 
This Paper was alſo tried in the Fire, and there it remained likewiſe without 
any viſible detriment, or without the leaſt change of its firſt whiteneſs, 
fineneſs or ſoftneſs. Of the ſame Matter this Artiſt hath wrought a Wick, 


never to be conſumed as long as ' tis fed, nor altering its Quality after the Ali- 


ment is waſted away. | 
2. The Lapis Amianthus, or Linum Faſſile Asbeſtinum, is found in no ſmall 
Quantity in Llan Fairyng Hornwy in the Northern Part of Angleſey, where 


By M.. Ed W. 
Lloyd, . 


176. P. 823. 


it runs in Veins through a thick Stone, in hardneſs and colour not unlike 


Flint. Theſe Veins are generally about 5 of an Inch deep, which is thelength 


of the Amianthus, and is ſeldom longer, but often ſhorter. It is compoſed 


of a lanuginous Matter, exactly reſembling that of pappous Plants; but ſo 
cloſely compact, that till you draw a Pin, or any ſuch ſharp thing, croſs the 
Grain of it, it appears only a ſhining Stone, there being not the Jeaſt Fila- 


ment of Lin! to be perceived in it. In its natural Form, ſome of it looks 


whitiſh, and ſome ſtraw- coloured, but all ſhining ; but if pounded in a Mor- 
tar, the Brightneſs diſappears, and the whole becomes whitiſh, Note, that 
above and beneath the Veins there is a very thin Septum of terrene Matter, be- 
twixt the Amianthus and the Stone whereto it adheres. I put a ſmall Quan- 


tity of the Lint in the Fire, which grew red hot; but tho? it remained 


there 4 of an Hour, I could not perceive that it was any thing conſumed. I 
twiſted alſo ſome of it in the Form of a Wick, and dipping it in Oil, it 
gave as good a Flame as other Wicks, till the Oil was conſumed, the Wick 
remaining of the ſame Proportion as at firit. Being ſatisfied it was incombu- 
ſtible, I pounded ſome Quantity of it in a Stone Mortar, till it became a 
downy Subſtance : then I fitted it thro' a fine Searce, by which means the 
terrene Parts (being reduced to a Powder) came thro' the Searce, the Linum 


remaining. I then brought it to a Paper- Mill, and putting it in Water in a 


Veſſel juſt capacious enough to make Paper with ſuch a Quantity, I ſtirred 


it pretty much, and deſired the Workmen to proceed with it in their uſual 


Method of making Paper, with their Mriting- Paper Mould, o!iiy to ſtir it 
about ever before they put their Mould in, conſidering it as a far more pon- 
derous Subſtance than that they uſed ; and that conſequently if not imme— 
diately taken up after it was agitated, it would ſubſide. Paper thus made 


of it, proved but very coarſe, and too apt to tear: But this being the firſt 


Trial, I have ſome reaſon to believe it may be much improved. 


XCIII. I here ſend you the Account of the incombuſtitle Linnen Cloth, 
which I received from one Conco, a natural Chineſe, Reſident in the City 


1 neambuſt ible 


Cletb, by Mir, 
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not conſume a piece of white Paper on which it was laid. 
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of Batavia in the North-Eaſt Parts of India, who by means of Reayarear Su- 
kradana (likewiſe a Chineſe, and formerly chief Cuſtomer to the old Sultan 
of Bantam) did after ſeveral Years Diligence, procure from a great Manda- 
rin in Lanquin, (a Province of China) near 4 of a Yard of the ſaid Cloth; and 


declared that he was credibly informed, that the Princes of Tartary, and 


others adjoining to them, did uſe it in burning their Dead; and that it was 


ſaid and believed by them, to be made of the under part of the Root ofa a 


Tree growing in the Province of Sulan, and was ſuppoſed, in like manner, 


to be made of the Todda Trees in India; and that of the upper part of the 


ſaid Root near the Surface of the Ground, was made a finer fort, which 


in 3 or 4 times burning, I haveſeen diminiſh almoſt half. They report alſo, 


that out of the ſaid Tree there diſtils a Liquor, which not conſuming, is uſed 


with a Wick made of the ſame Material with the Cloth, to burn in their 


Temples to Poſterity. | . 

2. A Handkerchief, or Pattern of this Incombuſtible Linnen, which was 
ſhewn the Royal Society, was a Foot long, and juſt half a Foot broad. 

There were 2 Proofs of its reſiſting Fire, given at London, one before ſome 
of the Members of the Royal Society privately, Aug. 20. 1684. when Oil 


was permitted to be poured on it whilſt red-hot, to enforce the Violence 


of the Fire. Before it was put into the Fire this firſt Trial, it weighed 
one Ounce, ſix Drams, ſixteen Grains, and loſt in the burning 2 Drams, 


5 Grains. 


The ſecond Experiment of it was publick before the Society, Novem- 


ber 12. following, when it weighed (as appears by the Journal of the So- 
ciety) before it was put into the Fire, x Ounce, 3 Drams, 18 Grains. Be- 
ing put into a clear Charcoal Fire, it was permitted to continue red 


hot in ft for ſeveral Minutes: When taken out, though red hot, it did 


It was pre- 
{ently cool, and upon weighing it again, was found to have loſt 1 Dram, 
6 Grains. e | | | 

Decemb. 3. Mr. Arthur Baily, one of the Fellows of the Royal Society, pre- 
ſented them with a piece of this Linnen in the Name of Mr. Waite. At the 
ſame time, the ſame Mr. Baily preſented Dr. Plot with another Piece of it, 


which being brought to Oxford, the Experiment was again repeated on it, 
Decemb. 16. it being put into a ſtrong Charcoal Fire, in the Natural Hiſtory 


School, in a full Meeting of the Philoſophical Society of that Univerſity, where 
after it had continued red hot for ſome conſiderable time, it was taken forth 


again little altered when cold, ſaving that it ſeemed a little whiter and clean- 
er than before. | 


By Dr. Rob. 3. This kind of Linnen Cloth was eſteemed by the Ancients, though then 
bi ot, th, Po 


more common, and perhaps better known, than it is yet amongſt us, equally 
precious with the beſt of Pearls. 5 


Nor is it now of mean Value even in the Country where made, a China 


Covet, (i. e. a Piece 23 Inches and 4 long) being worth 80 Tale, i. e, 361. 
13 5. and 4 d. 
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The Reality of ſuch a Being has been doubted, or denied by very good 
Authors: Who though they owned ſuch a Mineral as Amianthus, out of the 
woolly Part whereof, this ſort of Linnen was always anciently ſaid to be 
made, yet queſtioned the Poſſibility of its having been actually done. But 
Pliny ſays expreſsly (and I dare believe him in any thing he ſpeaks of his own 
Knowledge) that he himſelf had ſeen Napkins thereof, which being taken foul 
from the Board of a great Feaſt, were caſt into the Fire, by which means 
they were better ſcoured, and looked fairer and cleaner than if they had 
been waſhed in Water. 

And beſides the Teſtimony of ſeveral curious Perſons in all Ages, we have 
now ſeen a Piece of this Linnen paſs the fiery Trial both at London and 
Oxford. : | | 

Th lanuginous Mineral is called from its ſtrange Qualities, ſometimes 
Amianthus, quod in Ignem injectus non write ; the Fire being ſo far from 
defiling it, that it rather gives it a Luſtre. | 

2, It is called Asbeſtos. And, 

3. Salamandra, in Engliſh, Salamander's Wool: I ſuppoſe from the THryalli- 
des, or Candle-Wicks, ſaid to be anciently made of it, which being pur into 
Lamps of inconſumable Oil, would never waſte or go out ; which I take to be 
the true reaſon of the Impoſition of theſe Names upon it, whether there ever 
were any ſuch Lamps or no. | 
' _ 4. From a pungent Quality, Agricola ſays, it has on the Tongue without 
Alſtringency, it is called Alumen, having the diſtinguiſhing Epithet Plumeum 
added to it, taken from its downy Filaments, to diſcriminate it from all 

the reſt of the Alums. 5 
5. From the light gray Colour of its lanuginous Parts, it is called by ſome 
Polia, by others Corſoides; and from its likeneſs to the hoary Fibres of ſome 
fort of Mat-Weed, Spartapolia. 1 W 
6. From the Capacity it has of being ſpun into Thread, it is alſo called 
Linum, with ſome diſtinguiſhing Epithet taken either from its Quality, ſuch 
as Asbeſtinum, or Vivum; or from the Place where found in general or par- 
ticular : It being called in general Linum Fofile ; in Engliſb, Earth-Flax; and 
in particular, Linum Indicum, Creticum, Cypricum, & Carpajium, or Caryſ- 
tum. But beſides the Places that have given theſe Epithets to the Thread 
made of it, it is alſo found in Tartary, at Namur in the Low: Conntries, at Eiſ- 
Field in Thuringia; among the Mines in the old Noricum; ſamewhere in Egypt ; 
and in the Mountains of Arcadia; allo at Puteoli, and lately in ſome Mines 
in Italy; and it has been yet latelier met with in a ſmall Iſland belonging 
3 to William Robinſon, Eſq; called Yais Molroniad, i. e. the Iſland of Sea-Calves, 
in the Pariſh of Llan-Fairing Hornwy in Angleſea in Wales. | 

It is commonly by the Lithoagraphers reckoned among Stones, but I rather 


hould judge it a Terra Lapidoſa, or middle Subſtance between a Stone and 
gan Earth. But whether the one or the other, it is made of a Mixture (I 
3 guels) of ſome Salt or other, a pure Earth without Sulphur, coagulated in 


the Winter, and hardened to Perfection by the Heats in Summer; which 
Salt Jobannes Heſſus proves by a very cogent Argument to be Alumen Li- 
| quidum, 
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quidum, deſcribing it as Mathiolus alſo does, to be of a whitiſh lacteous Sub- 
ſtance, ſomewhat inclining to Yellow, that ſweats out of the Earth, and 
ſmells like rotten Cheeſe ; whereof having gathered a Quantity at Puteoli, to- 
gether with the other Species of Alum, and kept it a while by him, when he 
came to look on it again, he found it to have loſt the Smell, and a great 
Part of it changed into Alumen flumeum ; the ſaline Part, I ſuppoſe, ſhooting 
into Threads, and the pure Earth uniting them, as found in the Places where- 
ever generated; whether ſweating from the Earth, as Pliny and Mathiolus 
would have it, or percolated through Rocks, as we find it in Wales, the Veins 
of it there running through a Rock of Stone, in Hardneſs and Colour not 
unlike Flint. 5 „ Ei ny 
And yet ſeems to be made of ſuch an Alum, as that of John Heſſus at Pu- 
teoli was, ſome of it being Straw-coloured, as if it ſtil] retained the Yellow- 
neſs that his liquid Bitumen was ſaid to have; which is a Colour not given 
to it by any Author, molt of it being ſaid to be White, or cinerous; ſome 
of it Red, and ſome of an Iron-Colour, as Agricola tells us; and I have E 
| ſome of the Cyprian by me, ſent from Aleppo, by Dr. Robert Huntington, 7 
whereof ſome is of a light Blue, or Pearl- Colour, and ſome of it has a caſt b 
of Sea-Green. | . 
But however the whole Mineral Subſtances found at ſeveral Places may | 
differ in Colour, yet I do not find but the woolly Part of them all ſeems to A 
be much the ſame, viz. of a White Silver-Colour, the Threads very fine ang 
ſlender, yet very ponderous ; the ſmalleſt Particles of them thoroughly wet, 
ſinking in Water, as I alſo found a very ſlender Thrum of the incombuſti- 
ble Linnen given me by Mr. Baily, which Mr. Waite brought from India, 
would alſo do; which renders it very probable that it is not a Vegetable, but 
a Mineral Subſtance, notwithſtanding the Informations of Conco and Keay- 
arear Sukradana, mentioned in Mr. Wares Letter, I ſay, render it probable 
there being ſeveral Woods, ſuch as Box, Red Wood, Perſian Wood, &c. that 

will ſink in Water. : 5 
De Regin. Marcus Paulus Venetus acquaints us, that it is found in Tartary in a certain 55 
Orientalibus. Mountain in the Province of Chinchinthalus, and made into Cloth, as he was $3 
informed by one Curſicar, a Turk, who was Superintendant of the Mines in 
that Country, after this manner: The lanuginous Mineral of Amianthus, 
being firſt dried in the Sun, is next pounded in a braſs Mortar, and the 


| earthy Part ſeparated from the woolly, which 1s afterwards waſhed from al! f 
5 Filth whatever that may ſtick to it; and ſo, being thus purged, is ſpun into K 
} Thread like other Wool, and after wove into Cloth; which if foul or ſpot- 
ted, they cleanſe, he ſays, by throwing it into the Fire for an Hour's time, 
| whence it will come forth unhurt, as white as Snow. Which very Method 
q (as Strabo deſcribes it) ſeems alſo to have been uſed in ordering the Cretan | ; 


Amianthus; only with this Addition, that after it was pounded, and the 
earthy Part ſhook from the woolly, he ſays, it was combed, and ſo does 


So which argues there was ſome of a greater Length than any I have 
yet leen. — | 
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Of this Linen, as Pliny informs us, Shrouds were antiently uſed, at the 
Royal Obſequies, to wrap up the Corps in, ſo as that the Aſhes of their Bo- 
dies might be preſerved diſtinct from thoſe of the Wood, which made the Fu- 
neral Pile : And the Princes of Tartary, as Keayarear Sukradana was credibly 


informed (and I have it well confirm'd from other Hands) do uſe ſuch at this 


Day for burning their Dead. It muſt be acknowledged, it does diminiſh e- 
very time it undergoes the Violence of the Fire; yet this hinders not, but 
it may, and will, do that Service divers times, before it be render'd altoge- 
ther uſeleſs. Some of the Antients are ſaid to have made themſelves Cloths 
of it, particularly the Brachmans amongſt the Indians. The Wicks for the 
perpetual Lamps of the Antients were alſo made of this Subſtance 3 and we 
are told, that Septalla, Canon of Milan, had Thread, Robes, Net-works, 
and Paper of it. Marco Antonio Caſtagna, who lately found this Mineral ſome- 
where in Italy, knows how to prepare and render it tractable and ſoft; which 
he can thicken and make thin to what Degree he pleaſeth, and maketh it 
thereby, like either a very white Skin, or a very white Paper. We have 
alſo made Paper of our Welſh Amianthus lately here at Oxford, which will 
both bear Fire and Ink well enough, the Ink only turning red by the Violence 
of the Fire. | CO | 
To ſhew the Reaſon whence it is that this Subſtance ſhould be ſo ſtrangely 
privileged by nature, we conſider, that the Qualities and Power muit of the 
Fire, according to Ariſtotle, are JSraxgiver Tt wi cuoguan, cv ngiven d Te ouoound, 
to ſeparate things of a different, and unite thoſe of a like nature. Hence 
it is, that the Subjects moſt apt to take Fire, and be diſſolved by it, we find 
to be ſuch heterogeneous Bodies, in whoſe Pores the moſt ſulphurous bitumi- 
nous and aqueous Particles are lodged ; which being ſeized by Fire, are 
quickly put into motion, dilated and ſeparated ; and being thus made capa- 
ble of flying away, are at laſt conſumed, and diſſolve the Frame of thoſe 
Bodies whoſe Parts before were united by them. When theſe are fled and - 
gone, the Fire naturally goes out, as having nothing now left to work upon, 
nothing remaining but the Salts and Earth in the form of Aſhes, which in all 


ſorts of Compounds are the things that reſiſt this Element moſt, and will re- 


main after the molt exalted Operation it can be forced to. Nor do the Salts 


only of mixt Bodies thus baffle the force of Fire; but the ſimple ones much 


more, as being more homogeneous, as we ſee in the Decrepitation of common 
Salt, and Exſiccation of Vitriol, which, when the aqueous Parts are once eva- 
porated, are now a pure ſimple homogeneous Body, no more ſenſible of the 
Fire, the Decrepitation ceaſing, and nothing remaining that can be dilated 
any further to break the Corns of Salt, Now whatever the Fire cannot dilate, 
it cannot ſeparate, nor conſequently deſtroy, or carry any thing from it, but 
what is heterogeneous, and accidentally. adhering to the outſide of it; 
which is perfectly the Caſe of our incombuſtible Linen, whoſe Threads be- 
ing altogether homogeneous, and nothing elſe but the pure Striæ of liquid A- 
lum, as was ſhewn above, holding nothing of Sulphur, Bitumen or Water, or 
any thing that is different or heterogeneous to it ſelf, that can be dilated or ſe- 
parated, it is in no poſſibility of being liable to the Fire ; which may indeed 
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paſs thro? it, as we ſee it does when it is made red hot, but can carry no- 


Lapis Cala- 
minaris, By 


Mr. Giles 
Pooley, u. 
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thing from it, but ſuch accidental Filth as has been put upon it, or accrued 
by uſing. 


XCIV. The Lapis Calaminaris, or Calamine, which is digged and prepared 
near Wrington in Somerſetſhire, is found ſometimes in Meadows, ſometimes in 
arable, ſometimes in paſture, and as I have obſerved, moſt commonly in 
barren and rocky Ground. The Waters thereabouts are much of the ſame 
Colour, Taſte, Clearneſs, and Wholeſomneſs with other Water. The Graſs 
upon the Ground, and the Leaves of the Trees, are as freſh where Calamine 
lies as in any other Place. But this I obſerve, that the Groovers always dig 


for it upon or near Hills; for they expect none in thoſe Grounds which have 


no Communication with Hills. 


To find out a Vein, they dig a Trench till they come to the Rocks, where 


they expect it lies; which Trench they generally dig from the North to 
South, or near upon that Point, the Courſes uſually lying from Eaſt to 


Weſt, or at 6 a Clock, as their Term is; but ſometimes the Courſes, Seams, 


or Rakes, as they call them, lie at q a Clock, and ſometimes are perpendicu- 


lar, which they call the high time of the Day, or 12 aClock: and theſe Cour- 


ſes they eſteem the beſt. Theſe Seams or Courſes run between the Rocks 
generally wider than thoſe of Lead-Ore, unleſs they are incloſed in very hard 
Clifts, and then they are narrow as the Veins of Lead. The Colour of 
the Earth where the Calamine lies, is generally a yellow Grit, but ſome- 
times black ; for all Countries, as they term their underground Works, are 
not alike. e 

The Calamine itſelf is of ſeveral Colours, ſome white, ſome reddiſh, 
ſome greyiſh, ſome blackiſh, which is counted the beſt; and when this is 
broken it is of ſeveral Colours. . 

In working for it below in the Countries, they uſe the ſame Way and In- 
ſtruments, as they do in Lead Mines, and ſometimes they light upon a 
good Quantity of Lead, but always find ſome Eyes of Lead among the Ca- 


lamine ; tho' I think, in Lead Mines, they do not always find Calamine. 
In landing of the Calamine, ſome Pieces are bigger than others, and mixt 


with a gritty Earth. I have been inform'd, that they have found one entire 
Piece of $ or 10 Tun, which by reaſon of its bigneſs was forced to be bro- 
ken in the Groove before it could be landed. But generally it riſeth in ſmall 
Particles; ſome about the bigneſs of a Nut they call a ſmall Calamine. 


In antient Works, Damps and Stenches ſometimes arife, but never in new 


Works. | 
When they have landed a good Quantity of the Calamine, they waſh, clean, 
or buddle it as their Term 1s, which they perform after this manner. The 


_ encloſe a ſmall piece of Ground with Boards or Turfs, through which a clear 


Stream of Water runs; within this Encloſure they ſhovel and often turn 
their Calamine, and the impure and earthy Parts the running Water car- 


ries away, and leaves the Lead and the Calamine, and the other heavier 


ſtony and ſparry Parts behind. When they have thus waſhed the Calamine, 
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( 
as clean as they can, having raked up the bigger Pieces both of the Lead and 
Calamine, they put the {maller Parts into Sieves, made of ſtrong Wire 
at the bottom: And theſe they often dip and ſhake up and down in a great 
Tub of Water, whereby the Parts of the Lead which are mixt amongſt the 
Calamine fink to the bottom of the Steves, the Calamine remains in the mid- 


dle, and the other ſparry and thraſhy Parts riſe up to the top; which 


they skim off and throw away, then they take off the Calamine, and after 


that the Lead. When they have thus cleanſed the Calamine, they are forced 


to ſpread it abroad, and ſo pick out with their Hands the Traſh and 
Stones that remain. But all of it does not require ſo much Trouble ; for 
ſome riſeth big enough out of the Works to be cleanſed and picked fit for 
the calcining Oven without all this Charge and Pains : And I have ſeen ſe— 
veral Loads of this great Calamine, which had no Mixture of Earth or 
Traſh in it. 

Their Calamine being thus prepared, they carry it to the Oven, which, at 
leaſt that which I ſaw, is much bigger than any Baker's Oven, and made 

much in the ſame Faſhion : Only they cait in their Coals into a Hearth 


made on one fide of the Oven, which is divided from the Oven itſelf by a _ 
Hem or Partition made open at the Top, whereby the Flame of the Fire 


paſſeth over, and ſo heats and bakes the Calamine. They let it lie in the 
Oven for the ſpace of four or five Hours, (the Fire burning all the while) 


according to the ſtrength of the Len ſome being much ſtronger than 


other, and fo requiring longer time; and while it continues in the Oven, 
they turn it ſeveral times with long Iron Coal-rakes z; when it is ſufficiently 
burned, baked, and dried, they beat it to a Powder with long Iron Ham- 
mers, like Mallets, upon a thick Plank, picking out what Stones they find 
amongſt it; ſo that at Jal the Calamine is reduced to Duſt, and then it is fit 
for the Merchant. 

I have been credibly informed that the Duſt of Calamine conduces much 
to the curing of fore Eyes of Men: And that it is frequently made uſe of, 


for the taking off Films from the Eyes of Horſes and other Beaſts. 


NV. 1: Take of Antimony one Pound, flux it clear; have one Ounce, 2 virri/y 
or two, of the Cawk-Stone (by and by to be deſcribed) in a Lump red hot 


in readineſs. Put it into the Crucible to the Antimony; continue the Flux By Dr. Mar. 


a few Minutes : Caſt it into a clean and not greaſed Mortar, decanting the 
melted Liquor from the Cawk. 


This Proceſs gives us above 15 Ounces of Vitrum of Antimony, like poliſhed 


Steel, and as bright as the moſt refined Quick filver, The Cawk ſeems not to 
be diminiſhed in its Weight, but rather increaſed ; nor will it be brought to 


incorporate with the Antimony, though fluxed in a ſtrong Blaſt. 


This Cawk-ftone is a very odd Mineral, much a-kin to the white milky 274. Sap. 
mineral Juices of the Lead-Mincs, which vitrifies in like manner. Beſides d XLVI. 


theſe I could never light upon any one mineral Subſtance, which had any 


eh Effect upon Auimony. 
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Couk is a ponderous white Stone, found in the Lead- Mines; it will draw 
a white Line like Chalk or the Gallactites; but it is more fine, and hath a 
ſmooth and ſhining Grain, Spary-like, yet not at all tranſparent. 
be Vitus 2. I try'd that a Boar, to whom I had given an Ounce of crude Antimony 
Aut mon at a time putting him into the Sty, would be fat in a Fortnight before another, 
ny ; By 
n 39. £-774. having no Antimony, upon the like Feeding. Antimony will recover a Pi 
of the "Meaſles ; ; by which it appears to be a great Purifier of the Blood. I 


knew a Horſe that was very lean and ſcabbed, and could not he fatted by 


any keeping, to whom Antimony was given for two Months together eve- 


ry Morning, and that upon the fame keeping he became exceeding fat. 


One of my own Horſes having had the Faſhions, and being cured, and not- 


withſtanding extream running Legs; ſo that after he had paſſed the Courſe 


of Farriers twice, to be cured, it was not done; but upon my giving him 


Antimony one Week, he was preſently healed. 
The manner of uſing i it, is this: Take one 3 of crude Antimony powdered 


for one Horſe, and when you give him his Oats in a Morning, ſhake it out 
amongſt his Oats 3 or make it in Balls. 


ns St, NCVI. A ſmall Vaal filled with ordinary white Sand, and containing on- 
from Virzi- Iy Ib i. gr. xi. being filled with Virginia Sand was found to contain 5 11, 
„  OG 

Dr. All. This Sand did apply to the Magnet both before * after Calcination; but 
ery Fay the latter did apply better to it than the former. 

A Parcel of this Sand mixed and calcined with powdered Charcoal, and 
kept in a melting Furnace for about an Hour, yielded no Regulus, but ap- 
plied more vigorouſly to the Load-/tone than either of the former. 

I fluxed a Parcel of this Sand with fixed Nitre, in a melting Furnace, for 
above an Hour, but could obtain no Regulus, nor any Subſtance that would 

apply to the Magnet, except a thin Cruſt that ſtuck firmly to a Piece of 
Charcoal that dropt into the Crucible when the Matter was in Fuſion. 
I fluxed it alſo with Salt Petre and powdered Charcoal, dropping Pieces of 


Charcoal afterwards into the Crucible. It continued about an Hour in the 


melting Furnace in Fuſion, and that without producing a Regulus, or a Sub- 


ſtance that would apply to the Magnet, excepting only what ſtuck to the 
Charcoal, as in the former Experiment. 

I fluxed another Parcel of it wich Salt. Petre and Flowers of e 
without being able to procure any Regulus. | 

I poured good Spirit of Salt on a Parcel of this Sand, but could obſerve no 
Luctation thereby produced. 

I poured Stirit of Nitre, both ſtrong and weakned with Water, on | Parcels 
of the ſame Sand, without being able to diſcover any Conflict. 
I poured ſingle Agua Fortis upon another Parcel of i, without being able 
to perceive any Ebullition worth noting. 

I poured double Aqua Fortis upon another Parcel of it, which, for ought 
I could diſcover, had no more Eftect on it than the former. 


PPP. RS ES, 


, i * * . : 5 2 #- > 
SO NID TS ES WE BSE nts . T . 
at od ESL = e a S CREOLE EPI WE PETRI OA PIR PERS 


* 8 8 N K * * m 4 * 15 : 
7.7... tones, ny SS Fg 
OS ER ae OR el 0 II SE 


K 


($97 3 


I pour'd alſo ſome Agua Regia on a Parcel of it, without diſcovering any 
ſenſible Effect. I pour'd good Oil of Yitriol upon another Parcel of this 
Sand, but ſeeing no Bubbles thereby produced, I weakened the Oil with 
Water, but without any ſenſible Effect. 

I repeated all the former Experiments with the Menſtruums upon this Sand 
after Calcination per /2 in a Crucible, but could ſcarce oblerve a Bubble pro- 

| duced by any of them. 

I pour'd ſome of each of the Liquors upon Parcels of the Power of this 
Sand calcin'd, without any Succels. 

Note, That I made theſe Experiments both in the Cold, and upon a Sand- 
Furnace. So that to me there ſeems to be but little wanting to diſcover any 

Z Metal known to us, if it contained any ſuch : for there 1s no Metal nor Ore | 

I that ſome of theſe Menſtruums will not work on. 2 

Z I powder'd a Fragment of a Load-ſtone, and pour'd ſome of theſe Men- N 

3 firuums upon it, without being able to find that they in the leaſt prey'd up- 

on it, any more than they did upon the Sand. 

I pour'd ſome of the aforementioned Menſtruums upon ordinary Sand 
taken out of a Sand-Furnace, where it mult have ſuffer'd ſome Calcination ; 
but could find no more Bubbles produc'd thereby, than what might ratio- 
nally be ſuppoſed to be produc'd from Lime, and other Dirt mixt with the 

Sand. 


XCVII. The black Sand, which in 1zaly they uſe inſtead of Duſt to their AblackSana 
Letters, is found ſix Miles from Genes near St. Pierre d' Araine on the Sea- 7 
ſhore. It hath the Properties of the Load- ſtone, and I do believe that it is terfield, =. 
Load-ſtone, or Powder of Load-ſtone, for it followeth the Load-ſtone ; it“ “!? * 
ſticketh to a Knife that is touched with the Load-ſtone ; it draweth a mag- 
netick Needle; it doth not ferment with Agua Fortis, as Iron Duſt doth ; 
it doth not ruſt with any Acid that can be put to it; it doth not ſpar- 
kle in the Flame of a Candle, as Steel Duſt doth, when it is thrown 


into the Flame. It is commonly found on the Sea- ore after great 


| g Storms. 

5 XCVIII. A certain Powder lately invented in Germany maketh Metal To make 
F: O cloſe and ſmooth, that it leaves not the leaſt Pit in the Piece: a Gun monk 4 
EZ lo caſt needs no boaring, and one third of the Metal may be ſpared. a ee 
F Such Guns remain clean and neat a long while. July 9. 1672. there Was on the Main, 
5 caſt a Demi-Cannon, weighing 34 Hundred, Which was tried with a Bul 5942-5049: 
E let of 34 lb. and the firſt time 12 Ib. of ſtrong Powder, the ſecond 

E time as much, the third time. 15 lb. and the fourth time 24 lb. all 

85 which it endured very well. With a ſmall Petard, of 2 1b, of this Metal, 


[ broke in pieces a Beam of a Rhize Foot ſquare, the Petard remaining en- 
5 tire and perfect. 
* This Powder is not only eaſy to make, but alſo of ſmall Expence. 
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 Haſle and Oak; but *tis now almoſt devoured by the Increaſe of the Tron- 
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XCIX. 1. The Foreſt of Dean (lying betwixt the Wye and Severn) conſiſts 
generally of a ſtiff Clay. The Country is full of Hills, but they are no 
where high: Betwixt them run great Store of little Springs of a more 
browniſh Colour than ordinary Waters, and often leave in their Paſſage 
Tinctures of Ruſt. The Ground is naturally inclin'd to Wood, eſpecially 


works. Upon the Surface of the Earth, in many Places, lie an abundance 
of rough Stones, ſome of them of a vaſt Bulk; but where they fink their 
Mines, they rather meet with Veins of ſcaly Stone, than hard and ſolid 
Rocks. Within the Foreſt they find great plenty of Coal and Iron-Ore ; 
and in ſome Places red and yellow Oker. 

The Iron- Ore is found in great abundance in moſt Parts of the Foreſt ; dit- 
fering both in Colour, Weight, and Goodneſs. The beſt, which they call their 
Bruſh-Ore, is of a bluiſh Colour, very ponderous and full of little ſhining 
Specks like Grains of Silver. This affords the greateſt quantity of Iron: but 
being melted alone produceth a Metal very ſhort and brittle, To remedy 


this Inconveniency, they make uſe of Cinder, which is found in great Quan- 


tities thro? all Parts of the Country, where any former Works have ſtood; for 


in former Times, their Bellows being mov'd only by the ſtrength of Men, 


their Fires were much leſs intenſe than in the Furnaces they now employ : So 


that they melted down only the principal Part of the Ore, and rejected the 


reſt as uſeleſs. This is called Cinder, and being mingled with the Ore in a 
due Quantity, gives it that excellent Temper of Toughneſs, for which this 


Iron is preferr*d before any that is brought from foreign Parts. 


The Ore 1s firſt calcined in Kilns, much after the Faſhion of ordinary 
Lime Kilns; which they fill up to the top with Coal and Ore, Stratum ſuper 
Stratum: Then putting Fire to the bottom, they let it burn till the Coal be 
waſted. This is done without Fuſion of the Metal; and ſerves to conſume 
the more droſſy Parts of the Ore, and to make it friable. From hence they 
carry it to their Furnaces, which are built of Brick or Stone, about 24 
Foot ſquare on the out ſide, and near 30 Foot in height: Within not above 
eight or ten Foot over in the middle, the top and bottom having a narrower 


Compaſs, much like the ſhape of an Egg. Behind the Furnace are placed 


two huge Pair of Bellows, whoſe Noſes meet at a little Hole near the bor- 


tom. Theſe are compreſſed together by certain Buttons, placed on the 
Axis of a very large overſhot Wheel. | 


The Furnaces are at firſt filled with Ore and Cinder intermixt with F uel, | 


which in theſe Works is always of Charcoal ; laying them hollow at the 
bottom, that they may more eaſily take fire: But after they are once kind- 
led, the Materials run together in a hard Cake or Lump which is ſuſtained 
by the Faſhion of the Furnace, and thro? this the Metal, as it melts, trickles 
down into the Receivers, where there 1s a Paſſage open, by which they take 


away the Scum and Droſs. Before this lies a great Bed of Sand, wherein 


they make Furrows of what Faſhion they pleaſe ; into theſe they let in their 


Metal, which 1s made ſo very fluid by the Violence of the Fire, that it con- 


tinues 
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times boiling for a good while. The Furnaces are kept at work Night and 
Day for many Months; ſtill ſupplying the Waſte of the Fewel, and other 
Materials, with freſh poured in at the Top. 

From theſe Furnaces they bring their Sows and Pigs of Iron (as they call 
them) to their Forges. Theſe are of two ſorts, though ſtanding together un- 
der the ſame Roof; one they call their Finery, the other the Chafery. Both 

of them are upon Hearths, on which they place great Heaps of Sea- coal, and _ -- 
behind them Bellows like to thoſe of the Furnaces, but nothing near ſo large. | 
Into their Finery they firſt put their Pigs of Iron, placing three or four of 

them together behind the Fire, with a "little of one End thruſt into it: 

Where ſoftning by Degrees, they ſtir and work them with long Bars of Iron, 

till the Metal runs together in a round Maſs or Lump, Which they call 

a Half. bloom. This they take out, and giving it a few Strokes with 

their Sledges, they carry it to a weighty Hammer, raiſed likewiſe by the 

Motion of a Water-wheel; where, applying it dexterouſly to the Blows, 

they preſently beat it out into a thick ſhort Square, This they put into 

5 the Finery again, and heating it red hot, they work it out under the ſame 

| Hammer, till it comes to be the ſhape of a Bar in the Middle, with two 

ſquare Knobs on the Ends. Laſt of all, they give it other Heatings in the 

Chafery, and more Workings under the Hammer, till they have brought 

their Iron into Bars of ſeveral Shapes and Sizes. If they omit any one Pro- 

cels, it will be ſure to want ſome part of its Toughneſs, which they eſteem 

its Perfection. 

For the Backs of Chimneys, Hearths of Ovens, or the like, they take 
the melted Metal out of the Receivers in great Ladles, and pour it into 
Moulds of fine Sand. 

2. At Milthorp Forge in Lancaſbire, they have ſeveral forts of Iron Stone, , Ian. 
ſome of it making Coldfpire Iron, that is, ſuch as is brittle when it is cold; hi,, zy 
another ſort makes Redſbire, that is, ſuch as is apt to break, if it be ham- "24s Jobs 
mered when it is of a dark red Heat; and therefore they are never melted 199. P. 69s. 
down but in Mixture, and ſo they yield an indifferent good ſort of Iron. 

They have of late made it much better than heretofore, by melting the 
Soco. metal over again, as likewiſe by uſing Turf and Charcoal whereas 
formerly their Fuel was only Charcoal. They firſt burn the 1-07 Stone; and 
then, for every 17 Baskets of this burnt Stone, they put in one of Limeſtore 
unburar, to make it melt freely and caſt the Cinder; which they always 
| take off from the melted Iron before they let it run. 
1 The Bottom of the Furnace is about two Yards ſquare, and ſo riſes per- 
4 pendicular for a Yard, or more; which 1s alſo lined within With a Wall of 
FL the beſt Fire ſtone, to keep off the force of the Fire from the Walls of the 
Ke Furnace. The Bellows (which are very large, and played with Water) 
|S enter about the Middle of the Focus: The reſt of the Furnace is raiſed upon 
þ this, ſix or ſeven Yards ſquare-wiſe, but tapering ; ſo that the top Hole 
3 (where they throw in Baskets of Stone and Fuel) is but half a Yard ſquare. 
T When they find it to have ſubſided about a Yard and an half, then they fil 
che Furnace again. = 
Fhe 
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The Ore is got in Furneſs (a Diviſion of Lancaſhire) at leaſt 15 Miles 
from Milthorp. Some of it is hard, but feels ſoft and ſmooth on the out- 
ſide, like Velvet. Some is ſoft as Clay, but all is red; and one ſort ſeems 

to be good Ilæmatliles. LE 5 
b. p.6979, 2. The Forge is very much like that of a common Black-ſmith's, about a 
Yard and a half over, and the ſame height. The Hearth is all Sow-Iron, 
much of the ſhape of a broad-brim*d Hat, with the Crown downwards. This 
hollow Place they fill and heap up with Charcoal, and Jay the Ore (firſt bro- 
ken into pieces as big as a Pigeon's Egg) all round about the Charcoal upon 
the flat | learth, to bake it, as it were, or neal it, and thruſt it in by little 
and little into the hollow, and keep blowing for ſome twelve Hours. Then 
they pull out a'Stopple-at the bottom of the Wall, and out comes all the 
Glaſſy Cinder, being very liquid, leaving the Iron (which is never in a 
perfect Fuſion) in a Lump at the bottom. This they take out with great 
Tongs, and turn it under heavy Hammers (play'd with Water) which at 
the fame time beat off, or rather ſqueeze out, the fluid Scoriæ (eſpecially at 
firſt taking out of the Furnace) and from it, after ſeveral Heats, into Bars. 
They uſe no Limeſtone, or other things, to promote the Flux. They get 
about an hundred weight of Metal at one melting, which is the product of 

about three times ſo much Ore. 85 


th. p. 699, Steel is not made from that they call Steel Ore, but Iron, ſuch as is made 
from the reſt. | | 
The ſeveral forts of Ores lie in one Vein, which is ſometimes an Inch, 
ſometimes a Foot, and ſometimes three or four Yards broad, and man 
Fathoms deep, between grey Limeſtone Rocks; but the hard Ores lie 
uſually next the Rocks on each fide, and the ſoft Ore in the midſt. They 
uſe the ſoft Ore frequently, and with good Succeſs, as a Medicine for the 
Murrain in Cattle, and for all Diſeaſes in Swine, to which laſt they will 

give a good Handful, or two, in Milk. | 
By Dr, Li- 3. This Clay Hematites is as good, if not better, than that which is 
ter. ib. brought from the Eaſt-Indies; witneſs the Tea- Pots made of it in Safford- 


—_—_ 


| ThetrueWay C. Thole famous and ſtupendous Monuments of Antiquity, the Egyptian | 
of makirg Obelists, are all of Porphyry, and moſt of them curioufly carv*d with a vaſt 
Mart Lifter, number of Figures, one way of Writing of the antient Egyptians : Theſe 
id. inf Vel witneſs the Facility that Nation had of Graving in Porphyry; a Stone which 
III. par. II. no Tool will now touch, nor nothing leſs affect, than Emery or Diamond 
>> Ag $ Powder. | | 
; Mr. Ray aſſures us, that all the Obelisks of Rome, that are graven with 
Hieroglyphicks, are of one and the ſame kind of Stone, viz. a Marble of a 
mingled Colour, red and white, very hard, and hath not in ſo many Ages 
ſuffer'd the leaſt by the Weather. | | 
Something there is certainly loſt in this Age, as to the manner of Steelin 
of Tools: And the Proceſſes now uſed by moſt Nations are fraudulent, and a 
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poiſoning of Iron by certain mineral Salts, rather than a true making of 

Steel. 

Alriſtotle tells us, “ that wrought Iron it ſelf may be caſt fo as to be made Mer, 1. 4: 
„ liquid, and to harden again: And they are wont to make Steel thus; for © © 
&« the Scoria of Iron ſubſides, and is purged off b 4 the bottom. And when 
c jt hath been often defecated and made clean, this is Seel. But this they 
do not often, becauſe of the much Waſte, and for that it loo ſes much weight 
« in Fining. But Iron is ſo much the more excellent, thc leſs Excrement it 
„ hath.” This Account is a little confuſed, and not well underſtood: It 
is indeed true, that Iron is ſtill better the more it is purged. It is as true, 
that even wrought Iron may be melted as often as you pleaſe ; and as oft as 
it is melted and purged, it loſeth much of its Weight. But after all, Iron 
of itſelf, how oft ſoever it is purged and refined, will never become Steel | 
yet of this ſo purged, the beſt Seel doubtleſs may be made. | 

The manner of making true Steel, is thus faithfully deſcribed by Agricola. DeRe Meta! 

And this way by Kircher is ſaid to be now in uſe in the Ifland of Iv, a Place!“ 

famous from all Ages, even from the Times of the Romans, for that Metal 

alone, down to our Days. 
« Make choice of Iron which 1s apt to melt, and yet hard, and which 

« may eaſily be wrought with the Hammer; for altho' Iron which is made 

« of Vitriolick Ore, may melt, yet it is ſoft, or fragil, or eager. Let a 

«© parcel of ſuch Iron be heated red hot, and ler it be cut into {mall pieces, 

c and then mixt with a ſort of Stone which eaſily melts; then ſet in 80 

« Smith's Forge, or Hearth, a Crucible, or Diſh of Crucible Metal, 

„ Foot and a half broad, and a Foot deep; fill the Diſh with good Char- 
coal, and compaſs the Diſh about with looſe Stones, which may keep in 
A «© the mixture of Stone and pieces of Iron put thereon. 
| & As ſoon as the Coal is thoroughly kindled, and the Diſh is red hot, give 

de the blaſt, and let the Workman put on, by little and little, all the mix- 

<« ture of Iron and Stone he purpoſes. 

« When it is melted, let him thruſt into the middle of it three or four, or 
more pieces of Iron, and boil them therein five or fix Hours, with a ſharp 

% Fire; and putting in his Rod, ſtir often the melted Iron, that the pieces of 

<« Tron may imbibe the ſmaller Particles of the melted Iron, which Particles 

e conſume, and thin the more groſs Particles of the Iron Pieces; and are, 
gas it were, a Ferment to them, and make them tender. 

«© Let the Workman now take one of the Pieces out of the Fire, and put 

<« jt under the great Hammer, to be drawn out into Bars, and wrought ; j 

and then hot as it is, forthwith plunge it into cold Water. 

Thus temper'd, let him again work it on the Anvil, and break it; and 

looking upon the Fragments, let him conſider whether it looks like Iron 

<« in any part of it, or be wholly condenſed, and turned into Steel. 
« Then let the Pieces be all wrought into Bars; which done, give a freſh 

«© Blaſt to the Mixture, adding a little freſh Matter to it, in the room of 

that which had been drunk up by the pieces of Iron; which will refreſh 

e and ſtrengthen the Remainder, and make yet purer the pieces of Iron again 

SL. i. | . 5 put 
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„ ͤ 
n as it is red hot, 
e beat into a Bar, upon the Anvil, and caſt it, hot as it is, into cold Wa- 
« ter. And thus Iron is made into Seel, which is much harder and whiter 


* 


put into the Diſh: Every one of which let him, as ſoo 


&« than Iron. 


Lib. 34. c. 14. 5 ſpeaking of Iron, ſays, Fornacum maxima differentia eſt : in iis equi- 


Topper 
Mines a 


Hungary; B : g | 
De. £95 Mile diſtant from New/o!, 


Brown. n. 
39» p. 1042, 


dem 


ucleus ferri excoquitur ad indurandum aciem, alioque modo ad denſanda; 


incudes malleorumve roſtra. From this Paſſage it ſhould feem that the An- 
tients had one way to make Steel, and another way to harden or temper 
their Tools, particularly ſuch as Picks and Anvils. And it is plain, that 
the Nucleus Ferri (by which muſt be meant well purged Iron, the ſame which 
Ariſtotle calls igyaopirG& oiSng&) was melted down in both. But, in my 
Opinion, with this difference, in making Steel they not only boiled their 
Iron in its own Sow- Metal, or liquid Iron, but hammer'd it alſo, and after 


quenched it in cold Water. 


4 


And this Opinion thoſe other Words of Pliny, in the next Chapter, favour, 
Ferrum accenſum Igni, niſi duretur ictibus, corrumtitur: And again, Aquarun 
ſumma differentia eſt, cui ſubinde candens immergitur. And this way was ſuffi- 
cient for Sword-Blades, and Knives, Razors, fc, Whereas in ſteeling 
their Tools, they boiled their Tools in Sow-Metal, to ſuch a degree of 
Hardneſs or Temper as was requiſite, and did not afterwards hammer them. 
For Iron this way made into Steel, becomes a kind of Electrum, and is filled 


with an exceeding brittle and hard Body; for which purpoſe the Word Den- 
fare is, by Pliny, aptly and elegantly uſed. And this way was uſed when 


the ſtrongeſt Temper and Hardneſs was required, as to Picks and Anvils : 
For it is certain that Seel, as well as Iron, by Ignition, is ſpoiled or cor- 
rupted. Hence it was that the Antients well knowing, that in making their 


Tools out of Steel, they could not but conſiderably loſe and abate of their 


Temper ; they firſt ſhaped them, and then gave them a ſtrong Body of Steel 
and Temper together, and ſo had nothing elſe to do but to finiſh them on the 


Grindſtone and Hone, to ſet the Point or Edge. 


TY. x; And is a little Town in Hungary, ſeated very high be- 
tween two Hills, upon a part of Land of the fame Name, an Hungarian 


Mine, very much digged. 


In this Town is the Entrance into An Copper 


I went in thro' a Cuniculus, called Tach-ſtoln, The ſteep Deſcents are made 
by Ladders or Trees ſet upright, with deep Notches or Stairs cut in them to 
ſtay the Foot upon. They are not troubled with Water, the Mine lying high 


in the Hill: But they are moleſted with Duſt and Damps. 


The Veins of this Mine are large, many of them cumulate, and the Ore 
very rich: in an hundred Pounds of Ore they ordinarily find twenty Pounds 
of Copper ; ſometimes thirty or forty, half Copper, and even to ſixty in the 
Hundred. Much of the Ore is joined fo faſt in the Rock, that it is ſeparated 
with much difficulty. There are divers forts of Ore; but the chief difference 
is between the yellow and the black; the yellow is pure Copper Ore, the black 


contains alſo a proportion of Silver. 


They 


; ( 563) 
3 | 
#1 They find no Qvick-filver here; the Mother of the Ore is yellow, and the 
Copper-Ore heated and caſt into Water, maketh it become like that of ſome 
ſulphureous Baths. 
They ſeparate the Metal from the Ore with great Difficulty, The Ore 
commonly paſſes 14 times through the Furnace : Sometimes it is burned and 
other times melted, ſometimes by itſelf, and ſometimes mixed with other 
Minerals and its own Droſs. 
There are divers forts of Vitriol wand in this Mine, green, blue, reddiſh; | 
and white. There is alſo a green Earth, or Sediment of a green Water 
called Berggrun; there are likewiſe Stones found of a beautiful green and 
blue Colour, and one ſort on which Turcoiſes have been found; therefore 
called the Mother of the Turcois. 
There are alſo two Springs of a vitriolate Water, which are affirmed to 
turn Iron into Copper; they are called the old and the new Ziment ; theſe 
Springs lie deep in the Mine: The on is ordinarily left in the Water 14 
Days; I took divers Pieces formerly Iron, now appearing to be Copper, 
out of the Old Zimeut ; they are hard within the Water and do not totally 
loſe their Figure, and fall into Powder, they will eaſily melt without the 
Addition of any other Subſtance. 
They make handſome Cups and Veſſels out of this ſort of Copper. | 
. 2, Thereisa Heap of Copper-Ore by Darwent near Keſwick, but I ſuppoſe In Lanes 
che Weather hath eaten out all the Copper that was in it : It is reported, er e 
that the thickneſs of the Vein at Gouldſcope in Newlands was fix Foot; there 75 
are no Shafts now in being either at Newlands or Caldbeck, there are divers Lider, 
 Adits, but they are uſeleſs, the Workmen have wrought down the Ore far *. . 737. 
below them; there is part of an Adit wrought at Caldbect, but it is uncer- 
tain what it coſt finiſhing; for ſome Stone may be wrought for 20 Shil- 
lings a Fathom, and ſome of it may prove ſo hard, that it may colt 10 Pound 
a Fathom. | 
A Thouſand Pound Stock will be enough to begin with, to get Ore at 
Caldbeck Mines, and then there muſt be ſmelting Ffoufes b built, which coſt 
500 Pound or more; and before Copper be made ready for Sale at the Mar- 
ket, and the Work come to pay itſelf, it will be ſix or ſeven Years at leaſt, 
and by that time 10000 will be Stock little enough. 

3. The firſt Work that was found, and wrought in by the Dutch Men, in gy... pr. 
Coniſton Fells, is called Low Work, it hath a Stulm or Shaft to draw Water wg ib. p. 
from the Mine. This Work was left good, and had been wrought from“ 
the Day to the Evening End of the ſaid Work 40 Fathoms, or therea— 
bouts; the Seam or Vein of Copper-Ore then left was above three quar- 
ters of a Yard thick of good Ore ; which Seam or Vein did go from the 
Evening End to the Morning End of the ſaid Work, and was eſteemed 200 
Fathoms betwixt, wrought as the Vein went, and was, when left, all near 
of a breadth or thickneſs. The Copper-Ore in this Work was mixed with 
lome Silver or Lead-Ore. 

The ſecond Work is called White Work or New Work, about Forty 


EEE. | _Fathom. 
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Fathom from the firſt, was wrought about 10 Fathom deep; the Seam then 


left was about 22 Inches of good Copper-Ore. 

The third is called Jung- Brow, a little diſtant from the laſt, being 
wrought about 3o F athom, and the Seam about two Foot thick of the like 
Ore. 

The fourth is called God's Bleſſing, or Thurdlehead, being wrought about 
| 20 Fathom, and being from the laſt Mine about a Mile, the thickneſs of the 

Seam of Ore above a Yard, when left off, and thought to be much of it 
Gold-Ore. 


The fifth, called Hen-Cragg, is a Mile from the laſt, wrought about two 


Fathoms ; a ſmall Seam, but excellent Ore, 

The ſixth Work is called Sumy-Work at Levers Water, at the Water: ſide, 
and a little above that, Hauch Clocker's Work; a little above that, George 
Towers and William Dixſon's Wort;  Bartle Clocker's Mork; near the lat, 


Richard Tower's Work; then Jobn Saclock's Work; and Hauch Mire's 


Mort; being all Seven Works, and lie altogether, and about a Mile from 
the fifth Work aboveſaid; and wrought about 10 or 12 Fathom ; the Seam 
of Ore about 16 Inches thick; the Stone very ſoft, and the Ore very rich, 
and much of the ſaid Ore, green. If the Turn was drained, it is thought that 
all theſe Seven Works would come into one, and that it would be the beſt 
Work that ever was in theſe Parts. 


The ſeventh Work is called Gray- Cragg- Beck, . wrought but a little, the 


Seam about 18 Inches thick, of as good Ore as any of the other Works. 
The eighth is called John Dixſon's Work in Brumſel, was wrought about 


two Fathom, the Seam about 24 Inches thick, and eſteemed the beſt Ore, 


except God's Bleſſing, it is about half a Mile from the laſt Work. 

The ninth Work is called the Wide Mork, or Thomas Hirn's Work, wrought 
about 60 Fathom, and left a Seam above 26 Inches thick, when the Work 
was given over, of very good Ore. It has a Shaft or Pump to draw the Wa- 
ter away, and it is from the laſt Work about two Miles. 

The tenth Work is called Three Kings in Tilburthwait, being Three Works, 
and wrought above 40 Fathom apiece, the Seam being about 14 Inches of 
very good Ore. | 

Theſe are all the Works that have been wrought in Coniſton- Fells : Moſt 
of them have ſmall Seams near the Copper, of a gray ſort of Ore in ſmall 
Thread. 

There are lately diſcovered Three Veins in Torverwel, and about 10 in 
other Places, and all within two Miles of the firſt Work i in Coniſton- Fells, 
and as hopeful as thoſe that have been wrought in. 

When the Ore that was got at Coniſton, came to be ſmelted at Keſwick, 
they found it ſo much to exceed the Copper-Ore of either Caldbeck or New- 
lands, that they let fall theſe Works, and ſent the Workmen to Coniſton Fells ; 
ſo that there were 140 Men kept conſtantly at the Works there ; and the 


Ore that they got, did ſufficiently furniſh and ſupply the Smelt- Houſes at 
Keſwick, 
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The Rate that was given for getting of Copper-Ore, was according to its 
Goodneſs, from eight Shillings a Kibble to two Shillings and Six-pence, every 
Kibble being near a Horſe-Load in Weight, it being firſt beaten very ſmall, 
waſhed and fitted through an Iron Sieve, then meaſured or weighed. 

There was near the firſt Work a Stamp-Houſe, which went by Water, and 
ſeveral Perſons were employed to bring the Refuſe from each Work, that the 
Miners did throw away, to the Stamp-Houſe, where it was ſtamped, waſhed, 
and ordered, and they had two Shillings and Six-pence for their Pains. 


CII. Calamine is digged out of ſeveral Mines in the Meſt of England (as 
about Mendip, &c.) about 20 Foot deep. It is burned or calcined in a Kiln 
or Oven made red hot, then ground to Powder, and ſifted into the fineneſs 
of Flower, then mixed with ground Charcoal, becaule the Calamine is apt 


To make 
Braſs, by 
Mr, Tho. 
Povey, n. 
200. P. 7350 
n. 260. p. 474, 


to be clammy, to clod, and not ſo apt or capable of incorporating. Then 


they put ſeven Pound of Calamine into a Melting- Pot, of about a Gallon 
content, and about five Pound of Copper uppermolt ; the Calamine mult be 
mixed with as many Coals as will fill the Pot. This is let down with Tongs 
into a Wind Furnace, eight Foot deep, and remains 11 Hours therein ; they 
caſt off not above twice in 24 Hours. One Furnace holds eight Pots. After 
melting, it is caſt into Plates or Lumps. | 

Forty-five Pound of raw Calamine produces 30 Pound burnt or calcined. 

Braſs Shruff ſerves inſtead of fo much Copper, but this cannot always 
be procured in Quantities, becauſe it is a Collection of Pieces of old Braſs, 
which is uſually procured in ſmall Parcels. 7 

The beſt Guns are not made of malleable Metal, and cannot be made-of 
pure Copper or Braſs, but it is neceſſary to put in coarſer Metals to make it 
run cloſer and ſounder, as Lead, and Pot-metal ; Bell- metal being Copper 
and Tin; and Pot- metal Copper and Lead. About 20 Pound of Lead is 


uſually put into 100 Pound of Pot-metal; but about 6 Pound is ſufficient to 


put into 100 Pound of Gun- metal. 


The Calamine Stones were heretofore fetched from Poland, but ſince fetched 


from hence by the Dutch. | 

The Manufacture of Braſs was privately kept in Germany for many hun- 
dred Years z wherein many Thouſands were employed, and all were main- 
tained; ſome having thereby raiſed themſelves to great Eſtates, 


CIIT. It is ſuppoſed by the Miners, that there was a great Concuſſion of the 
Waters in that Separation of the Waters [rom the Waters at the Creation, when the 


The Tin 
Ines in 
Devonthire, 


dry Land firſt appeared, or at Noahs Flood, or at both times: Whereby the 4 Cern. 


Waters moved and removed the (then) Surtace of the Earth. That till then 


the uppermolt Surface of Mineral Veins, or Loads, (did in moſt Places) lie 


even with the (then real, but now imaginary) Surface of the Earth, which 


is now called the Shelf, or Faſt Country, or Ground that was never moved, 
But at this Concuſſion of the Waters, the Surface of the Earth, together 


wal, By * 2 
1. 69. p. 2096. 


with the uppermoſt of theſe Mineral Veins, were looſed, and torn ot and 


_ by the deſcending of the Waters into the Valleys, both the Earth, or 


Grewt, 


©. 


Trayning a 


( 566 ) 
Grewt, and thoſe Mineral Stones or Fragments ſo torn off from their Load: 
(which are conſtantly termed $hoad) were together with, and by the Force 
of the Waters carried beneath their proper Places, and from ſome Hills, 
even to the Bottoms of the neighbouring Valleys; and from thence by 
Land-Floods many Miles down the Rivers. | 

1/}, Upon theſe Suppoſitions, we proceed in trayning a Load, thus: 

1. Where we ſuſpect any Mine to be, we diligently ſearch that Hill and 
Country, that we may the better know the Grew? and Stones, when we meet 
with them at Diſtance in the neighbouring Valley. 


2. Then we obſerve the Frets in the Banks of Rivers that are newly 
made by any great Land-Flood, which uſually are then very clean, to ſee, if 
haply we can diſcover any metalline Stones in the Sides and Bottoms thereof. 
together with the Caſt of the Country (i. e. any Earth of a different Colour 
from the reſt of the Bank) which is a great Help to direct us, which Side 
or Hill to ſearch into. The Mineral Stones are diſcovered either by their 
Ponderouſneſs, or by their Poroſity, for moſt Tin Stones are porous, not un- 
like great Bones, almoſt thoroughly calcined ; yet Tin ſometimes lies in the 
firmeſt Stones: Or by Vauning, which is performed by Pulverizing the 
| Stone or Clay, or what elſe may be ſuſpected to contain any Mineral Body, 

and placing it on a Vauning-ſhovel ; the Gravel remains in the hinder Part, 
and the Metal at the Point of the Shovel, whereby the Kind, Nature, and 
Quantity of the Ore is very nearly gueſs'd at, | 
3. If no Shoad be found in theſe Frets, we truſt not to any found in the 
River, it being uncertain from whence the Water may have brought them. 
But we go to the Side of thoſe Hills moſt ſuſpected, where there may be a 
conveniency of bringing a little Stream of Water, the more the better, and 
cut a Leat, Gurt, or Trench, about two Foot over, and as deep as the Shelf, 
in which we turn the Water to run two or three Days ; by which time the 
Water, by waſhing away the Filth from the Stones, and the looſer parts of the 
Earth, will eaſily diſcover what Shoad is there. If we find any, we have 
a Certainty of a Load in the upper Part of the Hill, or at leaſt a Squat. 

4. Sometimes Shoad may be found upon the open Surface of the Ground, 
but then it is brought thither by ſome Accident; for the Corruption of Vege- 
tables and other Creatures, have in a long Tract of Time ſince the Deluge, 
begotten a new Surface, heightened in ſome Places a Foot or more above the 
Shelf; and this is demonſtrable to the Eye in every Tin Work. 

5. At the Foot or Bottom of the Hill, we ſink an Eſſay Hatch, or a Hole 
about ſix Foot long, and four Foot broad, and always as broad as the Shelf. 
If we find no SHoad before, or when we come to the Shelf, there is none to 
to be expected: Yet ſometimes the Shoad is waſhed away clean, when you 
come within two or three Foot from the Load, which then lies ſo much far- 

ther up in the Hill. If we find Shad, we are almoſt at a Certainty : And this 
is held as an infallible Rule, That the nigher the Shoad lies to the Shelf, the 
nigher the Load is at hand, & vice ver/a. 155 

6. If we find no Shoad in this firſt Hatch, we aſcend commonly about 12 
Fathom, and ſink a ſecond Hatch, as the former. And in caſe none appear in 
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this, we go then as many Fathom on each hand at the ſame height, and 
fink there as before; and fo aſcend proportionably with three or more Hat- 


ches, if the ſpace of Ground requires, as it were in Breaſt, till we come to 
the Top of the Hill: and if we find none in any of theſe Hatches, then fare- 
wel to that Hill. 3 . 
7. But if we find any Shoad in any of theſe Hatches, we keep our aſcend- 
ing Hatches in a direct Line; and as we draw nearer the Load, we leſſen 
our firſt proportion of 12 Fathom, to ſix or leſs, as our Conjecture guides 
us. Cs 1 
8. If finding Shoad lying near the Shelf in one Hatch, and none in the 
next aſcending, we conclude that we have certainly over-ſhot the Load; and 
then we ſink nigher that Hatch, wherein we laſt found SH. | 
Sometimes we find two different Shoads in the fame Hatch at different 
Depths, and then we have a certainty of another Load above the former; 


and it may be in training up to the ſecond, we meet with the Sd of a third. 


Some Tinners affirm, that ſeven Load may lye parallel to each other in the 
ſame Hill, but yet only one Maſter Load; the other ſix, three on each ſide, 
being the leſſer Concomitants. So may five lie in like manner; three are 


common. 
10. Every Load has, as it were, a peculiar coloured Earth or Grewt a- 


bout it, which is found likewiſe with the Shoad in a greater quantity, the 


nearer the Shoad lies to the Load, and fo leſſened by degrees to about a quar- 
ter of a Mile's Diſtance ; farther than which, that peculiar Grewt is never 
found with the Shoad. - 

11. A Valley may fo lie, as at the Feet of three ſeveral Hills; and then 
we may find three ſeveral Deads, i. e. common Earth, or that looſe Earth 
which was moved with the SHoad in the Concuſſion, but not contiguous to the 
Load in its firſt Poſition, which is alfo term'd by us the Run of the Country, 
with as many different S$hoads in the midſt of each. And here the Knowledge 
of the Caſt of the Country, or each Hill, in reſpect of its Grewt, will be 


very neceſſary, for the ſurer training of them one after another, as they lie 


in order, according to the foregoing Rules of Eſſay Hatches; for the upper- 
moſt will direct you, with which Hill to begin firſt. 

12, It may be, that after we have trained up the Hill, inſtead of a Load, 
we find nought but a Bonny or Squat, which likewiſe have their Shoad, whoſe: 
Form is about two or three Fathom long, and half as broad; few larger, 


. molt leſs, which communicates with no other Load or Vein, neither doth it 


tend forth any of its own, but is entire of itſelf, and may go down into the 
Shelf five or ſix Fathom deep, and there terminate. 


zdly, When we have found the Load, the laſt Eſſay Hatch is then called a Digging the. 
Tin Shaft, or Tin Hatch, which we ſink down about a Fathom, and then leave <a p. 


a little long ſquare Place, termed a Shamble, and ſo continue linking from 
Caſt to Caſt, 1. e. as nigh as a Man can conveniently throw up the Ore with 
a Shovel, till we find either the Load to grow ſmall, or degenerate into ſome 
fort of Weed, which are divers; as Mundick, or Maxy corrupted from 


Marc baſite, white, yellow, and green; Daze, which is a kind of glittering 
Stone 
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Stone enduring the Fire, of different Colours, white, black, and yellow ; 
Iron mould, black, and ruſty; Caul, red, (differing both from Mundick and 
Sparr, enduring the Fire) which Marcaſ te will not; Gliſter, blood-red, 
and black. 

2, We then begin to make a Drift three Foot wide, and ſeven high : And 
if the Load be not broad enough of it ſelf, as ſome are ſcarce halt a Foot, 
then we uſually brea! down the Deads, or that part of the Shelf which con- 
tains no Metal, but cncloſeth the Load, as a Wall, between two Rocks; and 
then we begin to rip the Load it ſelf. 

The Inſtruments we make uſe of, are, 1. A Beele, or Corniſh Tubber, 
j. e. double Points, of eight Pound or 10 Pound weight, ſharped at both Ends, 
well ſteel'd and holed in the middle: it may laſt in a hard Country half a 
Year, but new pointed every Fortnight at leaſt. 2. A Sledge, flat headed, 
from 10 Pound to 20 Pound weight, *twill laſt about ſeven Years, new or- 
der'd once a Quarter. 3. Gadds or Wedges of two Pound weight, four 
ſquare, well ſteePd at the Point; they will laſt a Week; two or three Days, 
then ſharpened. 4. Ladders. 5. Wheel-Barrows, to carry the Deads and 
Ore out of the Drifts or Adits, to the Shambles. 

4. There are two Shovel-men and three Beele-men, which are as many as 
one Drift can contain, without being an Hindrance to each other. The 
Beele-men rip the Deads and Ore, the Shovel-men carry it off, and land it, 
by caſting it up with Shovels from one Shamble to another, unleſs it be 
where we have a Winder with two Keebles, or Buckets, one of which comes 
up as the other goes down. _ 

5. It is generally obſerved, that moſt of our Tin Loads run from Weſt to 
Eaſt, and then they conſtantly dip towards the North ; ſometimes they under- 
lie, that is, ſlope down towards the North, three Foot in eight perpendicu- 
lar: Yet in the higher Mountains of Dartmoor there are ſome conſiderable 
Loads, which run North and South, theſe underlie towards the Eaſt. 

6. Four or five Loads may run parallel to each other in the ſame Hill, and 
yet, which is rare, meet altogether in one Hatch, as it were in a Knot, 
which well tins the Place, and fo ſeparate again, and keep their former 


' Diſtances: Such a Knot hath been obſerved and wrought on Hingſton, a 
known mineral Down or Common in Cornwal. 


7. TheBreadthof Maſter Loads may generally be from three to ſeven Foot, 
ſeldom larger, unleſs where feveral Loads may chance to make a Knot, or 
ſend forth Strings or Veins. Neither retain they their uſual Breadth in all 
parts; for they may be ſix Foot at one place, and not two at another, nay, 
ſometimes ſcarce half an Inch over ; but that is to be underſtood of Strings. 
and the narroweſt Places of the concomitant Loads. 

8. The Load is uſually in a hard rocky Country, made up of Metal, Spars, 
and other Weeds, as it were all along a continued Rock: But it hath many 
Veins and Joints, as we ſpeak; but in ſome ſofter Countries, the Tin may 
lie in a ſofter Conſiſtence, as that of Clay in a manner petrefied. 

In moſt Places we meet with Water at ſome Feet deep fram the loaly 


Surface, in other ſome not at many Fathoms deep. It runs continually thro' 


the 
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the Heart of the Load. When it begins to trouble us, we begin at the Foot 
of the Hill a Drift, or Adit, ſcarce half ſo big as that of the Load, and 
work it on a Level, till we come up to the Load. But if we have not this 
Conveniency of an Adit, or if we paſs that Level, we are forced to draw it 
with Winders and Keebles, or with Pumps. Some, but very few, Works 
may be dry. 

10. We obſerve that if we have Water, we never want Air ſufficient for 
Reſpiration, and eur Candles to burn in; yet ſometimes, in a ſoft clayie 
Country, our Air is ſo much condenſed, that it becomes in a manner a Damp, 
and requires an Air-ſharp for vent ; which Damps are ſometimes enlarged by 
working of the Mundick with the Ore. 

11. If the Country be not ſtrong enough, we underprop our Drifts with 
Stemples and Wall- plates, placed much like a Carpenter's Square, on the one 
ſide, and over head. 

12. To know which way the Load inclines: or to bring an Adit, or to 
ſink an Air-ſhaft to the deſired Place, the Uſe of the Dial 1s needful, which 
we term Plumming and Dialling, and is thus performed. A ſkilful Perſon 
firſt faſtens the end of a long Line at a known Place, and then exactly ob- 
ſerves the Point at which the Needle of his Dial, or Compals, reſts; and at 
the next Flexure he makes a Mark on the Line, and again notes the Point at 
which the Needle ſtands at this ſecond Station; and ſo proceeds from Turn- 
ing to Turning, ſtill marking the Points, and his Line, till he comes to the 
intended Place. He then repeats above-ground what he had done below, 


and his Dial and Line lead him, till he comes exactly over the Place where he 
ended in the Mine. 


3. When the Ore is landed, and the greater Stones W at the top of the Fa '"g of 


Mint by theShovel-men, *tis brought on Horſes to the Stamping or Knocking" * 
Mills, and unloaded at the head of the Paſs (i. e. 2 or 3 bottom Boards with 

2 fide Boards ſloping-wiſe) in which the Ore ſlides down into the Coffer : 
But that it may not tumble down all at once, there is placed a Hatch nigh 
the lower end of the Paſs (i. e. a thwart Board to keep up the Ore) beneath 
that comes in the Cock-water in a Trough cut in a long Pole, which with 
the Ore, falls down into the Coffer, i. e. a long ſquare Box of the firmeſt 
Timber, 3 Foot long, and 14 Foot over, wherein the 3 uſual Lifters, plac'd 
between 2 ſtrong broad Lones, having 2 Braces, or thwart pleces, on each 
ſide to keep them ſteady as a Frame, with Stamper-heads weighing about 30 
or 40 Pound apiece, of Iron, which ſerve to break the Ore in the ſaid Coffer. 
_ Theſe Lifters about 8 Foot long, and » a Foot ſquare, of Heart-Oak, and 
having as many In-timbers, or Guiders, "between them, are lifted up In order 

by double the number of Tappels, faſtened to as many Arms paſſing diame- 


trically through a great Beam, turned by an over- ſnot Water- wheel, on two 


Boulſters, which exactly, but eaſily, meet with the Tongues ſo placed i in the 
Lifters, as that they quickly ſlide from each other, ſuffering the Lifters to fall 
with great force on the Ore, thereby breaking it into ſmall Sand, which is 
waſhed out by the Cock - water, thro' a Braſs Grate, holed very thick, and pla- 
ced within two Iron Bars at one End of the Coffer into the Launder, i. e. a 
Vor. II. | | Dddd Trench, 
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Trench cut in the Floor, 8 Foot long and 10 Foot over, ſtopped at the other 
End with a Turf, ſo that the Water runs away, and the Ore ſinks to the Bot- 
tom; which when full, is taken up and emptied with a Shovel. 
2. The Stamping- Mill is thus contrived to go two Hours, or more, after 
we give over our Attendance on it. We have a Tiller, i. e. a long Pole 
| faſtened without at one End to the Slew, or Ponder, i. e. that looſe and laſt 

art of the Trough that conveys the Stream to the Mill- wheel; and at the 
Town End is tied a ſhort Rope, with a tranſverſe Stick at the End of it, cu- 
riouſly, but trap-ways hitcht at both Ends under two little Pins, faſtned in 
the Lones for that purpoſe. There is another Pin ſet in one of the Lifters, at 
ſuch an exact height, as that if there be no Ore in the Coffer to keep. that 
Lifter high enough, the purpoſed Pin, in deſcending, knocks out the Water, 
carrying it quite over the Mill-wheel ; ſo that when the Coffer is emptied, 
the Mill reſts of its own accord. Me TOO pol 

3. The Launder is divided into three parts, i. e. the Forebead, the Middle, 
and the Tail. That Ore whicl lies in the Forehead, i. e. within 1 # Foot of 
the Grate, is the beſt Tin, and is taken up in a Heap apart. The Middle 
and Tails in another, accounted the worlt. 

4. The latter Heap is thrown out by the Trambling Buddle, i. e. a long 


ſquare Tye of Boards, or Slate, about four Foot deep, fix long, and three 
over; wherein ſtands a Man bare-footed, with a Trambling- Shovel in his 


Hand to caſt up the Ore, about an Inch thick on a long ſquare Board 
juſt before him, as high as his Middle, which is termed the Buddle- head; 
who dexterouſly, with the one Edge of his Shovel, cuts and divides it long- 
ways, in reſpect of himſelf, about half an Inch aſunder; in which little 


Cuts the Water coming gently from the Edge of an upper plain Board 


carries away the Filth and lighter part of the prepared Ore firſt, and then 
the Tin immediately after; all falling down into the Buddle, where, with his 
bare Foot, he ſtroaks and ſmooths it tranſverſly, to make the Surface the 
plainer, that the Water and other heterogenous Matter may, without Let, 
paſs away the quicker. Dn, | 

5, When this Buddle grows full, we take it up, here diſtinguiſhing again 
the Forehead from the Middle and Tails, which are trambled over again: But 
the Forehead of this, with the Forebead of the Launder, are trambled in a ſe— 
cond Buddle, but not different from the firſt, in like manner. The Forehead 
of this being likewiſe ſeparated from the two other parts, is carried to a third, 
both Drawing Buddle, whoſe Difference from the reſt is only this, that it hath 
no Tye, but only a plain ſloaping Board, whereon it is once more waſhed 
with the Trambling-Shovel, and ſo it new names the Ore, Black-Tin, i. e. ſuch 
as is compleatly ready for the Blowing- Houſe. _ TC he 
6. We have another more curious way termed Sizing, that is, inſtead of 
a Drawing Buddle, we have an Hair Sieve, thro' which we ſift, caſting back 
the remainder in the Sieve into the Tails, and then new tramble that Ore, 


After the ſecond Trambling, we take that Forehead in the ſecond Buddle, 


and dilve it, i. e. putting it into a Canvas Steve, in a large Tub of Water 
luſtily ſhake it, ſo that the Filth gets over the Kim of the Steve, leaving the 
4 . Black- 
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Black- Tin behind, which is put into Hogſheads, &vercu 224 locked, till 


the next Blowing. | 


7. The Tails of both Buddles, after two or three Tramblings, are caſt out 
into the firſt Strate or Tye, which is a Pit purpoſely made to receive them, 


and what over-ſmall Tin elſe may waſh away in Trambling. There are com 


monly three or four of them ſucceſſively, which contain two ſorts of Jin; 
the one which 1s too ſmall, the other too great. The latter is new ground in 
a Craze Mill, in all reſpects like a Greiſt Mill, with two Stones, the upper 
and the nether, and after that trambled in order; the former by reaſon of 
its exceeding ſmallneſs, is dreſſed on a Reck, provided for that purpoſe, that 


is, a Frame made of Boards about three Foot and a half broad, and ſix long, 


which turns upon two Iron Pegs faſtened in both Ends, and the whole placed 


on two Poſts, ſo that it hangs in an /Zquilibrium, and may, like a Cradle, be 
eaſily moved either Way, with the Shovel and Water. 

4. When we perceive much Mundick in our Tin, which makes it britly hard, 
we are neceſſitated to burn away the Weed in a Tin Kiln; this Kiln is four 
ſquare, and at the Top a large Moor Stone, about ſix Foot long, and four 
broad; in the Middle thereof is an Hole made about half a Foot Diameter. 
About a Foot beneath this Stone, is placed another not ſo long by half a Foot, 
becauſe 1t muſt not reach the innermolt or back part of the Wall, which is 
the open Place thro' which the Flame aſcends from a leſſer Place below that 
where a very ſtrong Fire of Furze is conſtantly made. The fore-part is like 


a common Oven ; but near the back on the one ſide, there is another little 


| ſquare Hole. When the Kiln is thoroughly heated, the Black-Tin that is to 
be burnt, is laid on the top Stone, and as much of it is caſt down at the 
ſquare Hole upon the 2d, or bottom Stone, as will cover it all over about 3 or 


4 Inches thick; then the Hole at the Top is immediately covered with green 
Turfs, that the Flame may reverberate the ſtronger : And a Rake-Man with 
an Iron Coal-rake, conſtantly ſpreads and moves the Tin, that all Parts of 


the Mundick may get uppermoſt of the Tin, and ſo be burned away; which 


we certainly know by this, that then the Flame will become yellow, (as 
uſual) and the Stench leſſened ; for whilſt the Mundick behind burns, the 
Flame is exceeding blue ; then with the Rake he thruſts it down, at the 
open Place into the open Fire, and receives a new ſupply of Tin from above. 
Now when the Place beneath, where the Fire is made, grows full of Tin, 
Coals and Aſhes, with his Rake he draws it forth with the Coals, at the little 
ſquare Hole on one Side, near the Back, where the Ore (fiery hot and red) 
is in the open Air to cool, which will ſcarce be in three Days, becaule of 
the Coals that lie hid in it: But in caſe we cannot ſtay fo long, then we 
quench it with Water, and it is ike Mortar. Albeit we let it cool of itſelf, 
or with Water, we muſt new tramble it, or waſh it, as before, before we 
put it into the Furnace, which is no other than an Alman Furnace. Moor-Tin, 
i. e. ſuch as is digged up in the Moors, we find runs or melts beſt with Moor- 
Coal, charked : But our Tin which lies in the Country, runs beſt with an 
equal Proportion of Charcoal and Peate, i. e. Moor-Coals, for the firſt Run- 
ning; but when we come to remelt our Slags, then we uſe Charcoal. When 
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all is melted down and femelted, there ſometimes remains a different Shg 
in the Bottom of the Float, which we term Mount Egg, and that is moſt an 
Iron Body, though of a Tin Colour; as I accidentally aſſured myſelf, by 
applying one of the Poles of a Load. ſtone to it, and quickly attracted it, yet 
not ſuch a Quantity, by far, as that of Iron. 
By Dr. Chr, 2 The Stones from which Tin is wrought, is moſt uſually found betwixt 
Merret, =» two Walls of Rocks, which are generally of an Iron Colour, of little or no 
38, P. 969. Affinity with the Tin, in a Vein of Lead (as the Miners call it) betwixt 4 
and 18 Inches broad, or thereabout. Sometimes there is a rich and fat Metal, 
ſometimes hungry and ſtarved ; ſometimes nothing but a droſſy Subſtance, 
not purely Earth, nor Stone, nor Metal; but a little reſembling the rejected 
Cinders of a Smith's Forge, appearing ſometimes of a more flouriſhin 
Colour tending to Carnation, and ſometimes more umbratile ; and where 
this is found, the Miners judge the Metal to be ripe. The Pits are ſome- 
times above 60 Fathoms deep. 
The Load being very rich and good, above that is 10 Fathoms from the 
Graſs or thereabouts. And below that, there 1s a ſtrange Cavity, or empty 
Place, wherein is nothing but Air for many Fathoms deep, as the Miners 
have tried with long Poles and Pikes. This Cavity lies between hard ſtony 
Walls, diſtant one from another about 6 or 9 Inches. The Labourers tell 
Stories of Sprights of ſmall People, as they call them; and that when the 
Damp ariſeth from the ſubterranean Vaults, they hear ſtrange Noiſes, horrid 
Knockings, and fearful Hammerings. Theſe Damps render many lame, and 
kill others outright, without any viſible Hurt upon them. ; : 
Though Tin, for the moſt part, be made from the Stones in which it is 
incorporated, yet ſometimes it is, as it were, mixed with a ſmall gravelly 
Earth, ſometimes white, but for the moſt part red. From this Earth it is 
eaſily ſeparated with bare Waſhing : This gravelly Tia is called Pryan Tin; 
and 1s ſcarce of half the Goodneſs of the other. | | 
The Mundick Ore is eaſily diſcovered by its glittering, yet ſad brownneſs 4 
wherewith it will ſoon colour your Fingers. This is ſaid to nouriſh the Tix, 
and yet they ſay, where much Mundick is found, there is little or no Tin. 
Certain it is, If there be any Mundick left in melting the Tin, it makes it 
thick and cruddy, that is, not ſo ductile as otherwiſe; and therefore uſually 
draws down the Metal to an Abatement, from 5 Shillings to 8 Shillings in the 
Hundred weight. This Mundick ſeems to be a kind of Sulphur. Fire only 
ſeparates it from the Tin, and evaporates it into Smoak. Little Sprigs or 
Boughs being ſet in the Chimney, the Smoak gathers upon them, into a 
Subſtance which they call Poyſon, and think it a kind of Arſenict, which 
being put into Water, eaſily diſſolves and produces very good Vitriol. The 
Water wherein it is diſſolved, ſoon changes ſmall Iron Rods put into it; and 
they ſay, that in a very little time it will aſſimilate the Rods into its own 
Nature. Tis generally concluded, that Fiſh will die in thoſe Waters where- 
into Mundick is caſt, and they commonly impute the Death of ſome of their 
Neighbours to the drinking of Mundick Waters. When they burn it, to 


ſeparate _ 
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ſeparate it from Tin, there proceeds from it a Stench very loathſome and 
dangerous, | 
There alſo occurs a ſort of Sparr, of a ſhining whitiſh Subſtance, which 
caſteth a white Froth upon the Water in waſhing it. When firſt taken out of 
the Earth it is foft and fattiſn; but ſoon after it grows ſomewhat hard. It is 
ſeldom found growing, but only ſticking to the Metal. The Miners call it 
White Sparr; and ſome of them think it is the Mother or Nouriſher of the 
Metal. But it is certain that Sparr is often met with in mooriſh Grounds, 
where they never hope to find any Ore : Yet no Tin Mines are without it. 
The Corniſb Diamonds, ſo called, lie intermixed with the Ore, and ſome- 
times on Heaps. They are hard enough to cut Glaſs, and ſome of them are 
of a tranſparent red, and have the Luſtre of a deep Ruby. Theſe Diamonds, 
ſeem to me to be but a finer, purer, and harder ſort of Spary. | 
| Godolphin Ball is the moſt famous of all the Balls or Mines in Cornwal, for 
the Quantity of Metal. Though ſome of late Years pretend another Mine 
(which ſome call the Silver- Mine, others the Lead-Mine) more rich than that. 
I have ſeen an Eſſay made of ſome of that Ore, as it was ſaid, brought from 
thence; whereof 10 Pound weight yielded 2 4 Ounces of fine Silver. | 
The beſt Ore is that which is in Sparks; and next to this, that which 
hath bright Spayy in it. | | 
When the Ore has paſſed the Stamping-mill, and is well waſhed and ſe- 
parated from the parts not metalline (which they call the Cauſalty) they 
dry it in a Furnace on Iron Plates, and then grind it very fine in a Crazing- 
Mill. After this they rewaſh it, then dry it a little, and carry it laſt of all 
thus fitted to the Furnace, called by them a Blowing-Houſe, and there melt 
and caſt it. 7; | . 5 
There ſwims on the Metal, when it runs out of the Furnace, a Scum 
which they call Droſs; much like to Slag or Droſs of Iron; which being 
melted down with freſh Ore, runneth into Metal. 5 TE 
The Cauſalty they throw in Heaps upon Banks, which in fix or ſeven Years 
they fetch over agin : But they obſerve that in leſs time it will not afford 
Metal worth the Pains; and at the preſent none at all. 


CIV. I. I am well informed, that all Mendip in Somerſeiſpire is mountainous : 
Yet the Hills not equal in height. It is $94 


Lead- Mines 
in Somerſet- 


and cold, and rocky in ſome ſhire; B A,. 


Places. The Ridges thereof run confuſedly, but moſt Eaſt and Weſt, and eth 


not in any parallel one with another. Upon the Surface thereof, 1t 1s heathy, 
ferny, and furzy ; and the Cattle it feeds, for the moſt part, are Sheep, 
which go there all the Year; and young Beaſts, Horſes and Colrs, at Spring 
and Fall. The Sheep are not fair, but big-bellied, and will grow to no big- 
neſs, after they have been there fed; but will grow fat, if they are removed 
into better Soil; and ſo their Beaſts and Horſes, 
The Inhabitants live healthy, ſaving ſuch as are employed about melt- 
ing of the Lead at the Mines; who, if they work in the Smoak, are ſub- 
Jet to a Diſeaſe, that will kill them, and the Cattle likewiſe that feed there- 
about. The Smoak that reſts upon the Ground will bane them : And there- 


7. a8, P. 525. 


fore 
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fore the Inhabitants have Keepers to keep them from it, for fear of the Ja- 
fection. At the Foot of the Hills there are many Springs which are very 
wholſome; and produce Rivers, after they have run to ſome diſtance from 
thence. The Air is moiſt, cold, foggy, thick and heavy. 
The Soil is red and ſtony ; and the Stones are either of the Nature of Fire- 
ſtones or Lime-ſtones, but no way clayie, marly, or chalky. The Trees 
have their Tops burnt, and their Leaves and out-fides diſcoloured, and ſcorch- 
ed with the Wind, and grow to no Bigneſs. The Stones that are waſhed by 
the Brooks and Springs, are of a reddiſh Colour, and ponderous. Snow, 
Froſt, and Dew, ſtay upon Mendip longer, than upon any of the neighbour- 
ing Grounds, Thunder and Lightning, Storms, Nocturnal Lights, and 
Fiery Meteors, are more frequent than ordinary. f 
When they have got the Ore they beat it ſmall, then waſh it clean in a 
running Stream; then ſift it in Iron Rudders; then they make a Clay, or Fire- 
ſtone, an Hearth, or Furnace which they ſet in the Ground, and upon it build 
their Fire, which is lighted with Charcoal, and continued with young Oaken 
Gadds, blown with Bellows by Men's treading on them : And after the Fire 
is lighted, and the Fire Place hot, they throw their Lead Ore upon the Wood, 
which melts down into the Furnace ;. and then with an Iron-Ladle they take 
| it out, and upon Sand caſt it into what Form they pleaſe. 5 
A further 2. I am farther informed, by experienced Mine- Men, that they have 
f. Gland. ſometimes known the Vein to run up into the Roots of Trees, and yet they 
». 39 · P. 767. have obſerved no difference at the Top, with reſpect to the other Trees there, 
into whoſe Roots no ſuch Veins run. The Snow and Froſt near the Grooves 
melt quickly, but continue long at further diſtance. Sometimes when a 
Mine hath been very near the Surface, the Graſs hath been yellow and diſco- 
loured. They have no value for Virgula Divinatoria ; yet they ſay when 
the Mine is open, they may gueſs by it how far the Vein leads. White, yel- 
low, and mixt Earth are Leaders to the Country (as they call it :) Changeable 
Colours always incourage their Hopes. For Stones, they are ſometimes 12 
Fathom deep, before they meet any: Other while, when a Stony-Reak at 
top, they meet Ore juſt under the Swerd [Superficies] of the Graſs, which 
Ore hath gone down about 40 Fathom. A black Stone is of bad Significa- 
tion, and leads to a Fam [a black thick Stone, that hinders their Work: 
A grey clear dry one they account beſt. They ſeldom encounter Damps. If 
in ſinking they come to wet mooriſh Earth, they expect a Jam, and to be 
cloſed up with Rocks. The nearneſs they gueſs by ſhort brittle Clay ; for 
the tough 1s not leading. 5 8 
The Ore ſometimes is Shole, and again it is 14 or 20 Fathom, more or 
leſs before they hit it. They follow a Vein inclining to ſome depth, when it 
runs away in flat Binns. | | | os l 
When the Stones part it, then they find a Vein again. Their Draughts 
are 14 or 16 Fathom, till they come to a Stone, where they caſt aſide a 
Draught called a Cut: Then they ſink plum again four or five Cuts, one under 


another. They find Ore at 50 Fathom, Their beſt Reaks are North and 
3 = South; 
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South; Eaſt and Weſt are good, tho* not ſo deep. The Groove is Four 
Foot long, 2+ Foot broad, till they meet a Stone, when they carry it as 
they can. The Groove is ſupported by Timber: A piece of an Arm's big- 
neſs will ſupport 10 Tun of Earth. It laſts long; that which was put in be- 
yond the Memory of Man (nay which by the difference in the manner of 
working their Mines, they know to have lain above 200 Years) will ſerve in 
new Works. It is tough and black, and being expoſed to the Sun and Wind 
for two or three Days, will ſcarce yield to an Ax. 
For the Supply of Air they have Boxes of Elm exactly cloſed, of about 


ſix Inches in the Cleer, by which they carry it down above 20 Fathom, 


But when they come at Ore and need an Air ſhaf/, they fink it four or five 
' Fathom diſtant, of the ſame Faſhion with a Groove, to draw as well Ore, 
as Air. 

They make uſe of Leathern Bags, of eight or nine Gallons apiece, drawn 
up by Ropes, to free the Water. If they find a Swallet, they drive an Adit, 
upon a Level, till *tis dry. | 
If they cannot cut the Rock, they uſe Fire to anneale it, laying on Wood 
and Coal, and the Fire ſo contriv'd, that they leave the Mine before Opera- 
tion begins, and find it dangerous to enter again, before it be quite clear'd of 
the Smoak ; which hath killed ſome. | 

Their Beetles, Axes, Wedges, &c. unleſs ſo hardned as to make a deep 
Impreſſion upon the Head of an Anvil, are not fit for their Uſe ; and yet 
they ſometimes break them in an Hour; others laſt three or four Days, as it 
happens. They work clothed in Frocks and Waſte- Coats, by Candle- Light 
of Tallow, 14 or 15 to the Pound, each whereof laſts three Hours, if they 
have Air enough; which if they want to keep in the Candles, the Workmen 
cannot ſtay there. A Vein being loſt, they drive two or three Fathoms in 
the Breaſt, as the nature of the Earth directs them. They convey out their 
Materials in Elm-Buckets drawn by Ropes : The Buckets hold about a Gal- 
lon. Their Ladders are of Ropes. 1 

The Ore runs ſometimes in a Vein, ſometimes diſperſed in Banks. It lies 
many times between Rocks: Some of it is hard, ſome milder. Many times 
they have branched Ore in the Spar. About the Ore there is Spar and Chalk, 
and another Subſtance, which they call the Crootes, which is a mealy white 
Stone, marted with Ore, and ſoft. The Spar is white, tranſparent, and 
brittle like Glaſs. The Chalk white and heavy; heavier than any Stone. 
The Vein lies between the Coats, and is of different Breadths. It breaks off 
ſometimes abruptly in an Earth, they call a Deading Bed, and after a Fa- 
thom or two may come again, keeping the ſame Point. It terminates ſome- 
times in a dead Earth, clayie, without Croot or Spar; ſometimes in a Rock 
call'd a Fore-ftone. | | 

The cleareſt and heavieſt Ore is the beſt ; 36 hundred of Ore may yield 
a Tun of Lead. 

The Hearth for melting the Ore is about 5 Foot high, ſet upon Timber, 
to be turned as a Wind-mill, to avoid the Inconveniences of Smoak upon a 
ſhifting Wind. It contains half a Buſhel of Ore and Coal. There 5 


7 
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ſink upon the ſides of the Hearth, into which the Lead runs, that holds 
about 1+ Hundred. They have a Bar to tir the Fire; a Shovel to throw it 


up; anda Ladle heated red hot to caſt out the melted Metal. Once melt- 
ing is enough; and the beſt (which is diſtinguiſhed by its Weight) melts 
firſt. | 
There is a Flight in the Smoak, which falling upon the Graſs, poyſons 
thoſe Cattel that eat of it. They find the Taſte of it upon their Lips to be 
ſweet. And when the Smoak chances to fly in their Faces, brought home 
and laid in their Houſes, it kills Rats and Mice. If this Flight mix with the 
Water, in which the Ore is waſhed, and be carried away into a Stream, it 
hath poiſoned ſuch Cattle as have drunk of it after a Current of three Miles. 
What of this Flight falls upon the Sand, they gather up to melt upon a Flag 
Hearth, and make Shot and ſheet Lead of it- | f 


They ſometimes find Slags, three, four, or five Foot under Ground; but 
ſuch as they judge were caſt aſide heretofore. 


They have ſometimes heard Knockings beyond their own Works, which 


when followed by them, have afforded Plenty of Ore. And one King of Well; 


about two Years ſince found in his Groove a Piece of Ore, in which they 
fancied the ſhape of a Man, Eyes, Arms, Legs, full Breaſt, &c. The 
whole was about four Inches in length ; the Mine proved rich. 


In Germany; 
By ® 6-0 * 


8 called Freyung; and there are two ſorts of it, whereof one is a kind Chry- 


ſtalline Stone, and almoſt all good Lead; the other not ſo rich, and more 
Farinaceous. The Mines of that Place having lain long neglected, the People 
living thereaborvi ke it for what their Fathers had thrown away, and had 
lain long in the o \ir. It is of ſingular Uſe for Eſſays upon the Coppel, 
ſeeing that there ist any other Metal mixed with it. 
n CV. Thoſe who live near where Lead Ore is waſhed, cannot keep either 
- 102. Dog or Cat, or any fort of Fowl, but they all die in a ſhort time; and I 
By Mr. ]- have known of a little Houſe wherein Lead Ore was kept ſome time, tho 
Pb.Cel, a. a. afterward made very clean and well bedded with Fern, yet when Calves were 
5 6, ut into it, they all died ſhortly after ; and Children ſometimes, in theſe 
Houſes, have died ſuddenly. If any ſort of Cattle eat often of that Graſs, 


on which the Steam, which riſes from the Smelting of Lead, falls, they all 
die in a while after. | 


TheWayef CVI. Pigs of clean and ſoft Lead are caſt into thin Plates, a Yard long, 
Sauf, and ſix Inches broad. Theſe are rolled round, ſo that the Surfaces no where 
 Si-Philiber-meet to touch: For where they do, no Ceryſs grows. Each of theſe is put in- 
1375.93. to à Pot, Juſt capable to hold one, upheld by a little Bar from the bottom, 
that it come not to touch the Vinegar, which is put into each Pot, to effec 
the Converſion. Twenty of theſe abreaſt, are put into a ſquare Bed of new 
Horſe- Dung; and each Pot is covered with a Plate of Lead; and laſtly, al 
with Boards, as cloſe as conveniently can be. This repeated four time: 


makes one Heap, ſo called, containing 1600 Pots. 
| Aſte· 


3. There is a peculiar Lead Ore found in the Upper Palatinate, at a Place 
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After three Weeks the Pots are taken up, the Plate unrolled, laid upon a 
Board, and beaten with Battledores till all the Flakes come off ; which, if 
good, prove thick, hard and weighty. Theſe Flakes are ground with Water, 
between Mill-ſtones, to almoſt an impalpable Fineneſs. After which it is 
moulded into ſmaller Parcels, and expoſed to the Sun to dry, till it be hard, 
and ſo fit for Ule. | 

It is obſerved, that ſome Pots will yield thick and good Flakes, whilſt 
others alike ordered and ſet by them without any poſſible Diſtinction of 
Advantage, yield few and ſmall, or none at all. Sometimes the Poles are 
taken up all dry, and ſo ſometimes prove beſt ; ſometimes again they are 
taken up wet. The Plates that cover the Pots yield better and thicker 
Flakes, than do the Rolls within. And the outſides, next to the Planks, 
bigger and better than the inſides, next to the Rolls, and the Spirits that 
firſt ariſe out of the Vinegar. | 
The Accidents which happen to the Workmen, are, 1. Immediate Pain 
in the Stomach, with exceeding Contortions in the Guts, and Coſtiveneſs 
that yields not to Catharticks, hardly to often-repeated Clyſters ; beſt to 
Lenitives, Oyl of Olives, or ſtrong new Wort. It brings them alſo to 
acute Fevers, and great Aſthma's or ſhortneſs of Breath. And theſe we 
find effected principally by the Mineral Steams in the caſting of the Plates 
of Lead, and by the Duſt of the Flakes: Alſo by the Steams coming from 

out of the Heaps, when the Pots are taken up. ; 
Next a Vertigo, or Dizzineſs in the Head, with continual great Pain in 
the Brows, Blindneſs, Stupidity, and Paralytick Affections; loſs of Appetite, 
Sickneſs, and frequent Vomitings, generally of mere Phlegm, ſometimes 
mixed with Choler, to the extremeſt Weakneſs of the Body ; and theſe chiefly 
in them that have the Charge of grinding, and over the drying Place, 


CVII. r. The Mines of Mercury in Friuli, a Territory belonging to the 


ſilver Mines 


Venetians, are about a Day's Journey and an halt diſtant from Goritia North- is Friuli; 
wards, at a Place called Idria, ſituated on a Valley on the Julian Alps. They $2 27 Wait 


TP 5 , Pope, n. 2. 
have been, as I am informed, theſe 160 Years in the Poſſeſſion of the Empe- . 21. 


ror, and all the Inhabitants ſpeak the Sclavonian Tongue, In going thither 
we travelled ſeveral Hours in the beſt Woods I ever ſaw; being very full of 
Firs, Oaks, and Beeches of an extraordinary Thickneſs, Straitneſs and 
Height. The Town is built as uſually Towns in the Alps are, all of Wood, 
the Church only excepted, and another Houſe wherein the Overſeer liveth. 
When I was there in Auguſt 1664, the Valley and the Mountains too, out 
of which the Mercury was dug, were of as pleaſant a YVerdure, as if it had 
been in the midſt of Spring, which they there attribute to the Moiſtneſs of 
the Mercury. That Mine which we went into, the beſt and greateſt of them 
all, was dedicated to St. Barbara, as the other Mines are to other Saints. 
The uſual Way down to it is at the beginning not difficult, the Deſcent 
not being much; the greateſt Trouble is, that in ſeveral Places you cannot 
ſtand upright; but this holds not long, before you come to deſcend 
in earneſt by perpendicular Ladders; yet when produced, they do 
Vol. II. | LEeee — — not 
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not ſeem to make one Ladder, but ſeveral parallel ones. At the End of each: 
Ladder, there are Boards acroſs where we may breathe a little. All the way 
down, and the Bottom, where there are ſeveral Lanes cut out in the Moun- 
tain, is lined and propt with great Pieces of Fir- Trees as thick as they can 
be ſet. They dig the Mineral with Pick- Axes, following the Veins : It is 
for the moſt part hardas a Stone, but more weighty ; of a Liver-Colour, or 
that of Crocus Metallorum. There is alſo ſome ſoft Earth in which you plainly 
ſee the Mercury in little Particles. Beſides this, there are oftentimes found 
in the Mines round Stones like Flints, of ſeveral Bigneſſes, very like thoſe 
Globes of Hair which I have ſeen in England taken out of an Ox's Belly. 
There are alſo ſeveral Marcaſites and Stones, which ſeem to have Specks of 
Gold in them; but upon Trial, they ſay, they find none in them. Theſe 
round Stones are ſome of them very ponderous, and well impregnated with 
Mercury; others light, having little or none in them. 

The manner of getting the Mercury is this: They take of the Earth, 


brought up in Buckets, and put it into a Sieve, whoſe Bottom is made of 


Wires at ſo great a diſtance, that you may put your Finger between them; 
it is carried to a Stream of running Water, and waſhed as long as any thing 
will paſs through the Sieve. That Earth which paſſeth not, is laid aſide 
upon an Heap; that which paſſeth, is reſerved in a Hole, and is taken up 
again, and put into a ſecond Sieve 3 and ſo on to about 10 or 12 Sieves pro- 
portionably leſs. It often happens in the firſt Hole, that there is Mercury at 


the Bottom; but towards the farther End, where the Intervals of the Wire 
are leſs, it is found in very great Proportion. The waſte Water is fo much 
impregnated with Mercury, that it cureth 1tches and other ſordid Ulcers, 


The Earth laid aſide, 1s pounded, and the ſame Operation repeated. The 
fine ſmall Earth that remains after this, and out of which they can waſh 
no more Mercury, is put into Iron Retorts, and the Fire forces the Mercury 
into the Receivers: The Officer unluted ſeveral of them; and I obſerved in 
all that he firſt poured out perfect Mercury, and after that came a black 
Duſt, which being wetted with Water, diſcovered itſelf to be Mercury as 
the other was. They take the Caput Mortuum and pound it, and renew the 


Operation. There are 16 Furnaces for this Uſe, each of them carrying. 


24 Retorts; in all 384 Retorts. n 
All the Mercury got without the uſe of Fire, whether by Waſhing or 
found in the Mines (for in the digging ſome, the Particles get together, ſo 
that in ſome Places you might take up two or three Spoonfuls of pure Mer- 
cury) is called by them Virgin Mercury, and eſteemed above the reſt. The 
Officer told me, that making an Amalgama of Gold and Virgin Mercury, 
and putting it to the Fire, that Mercury would carry away all the Gold with 
it, which common Mercury would not do. EL 

The Engines for drawing the Water, are all moved by Water, brought 
thither in no chargeable Aqueduct from a Moutain three Miles diſtant. . The 

Water pumpped from the Bottom of the Mine, by 52 Pumps, 26 on a Side, 


is contrived to move other Wheels, for ſeveral other Purpoſes, 


The 
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The Labourers (being 280 always employed) work for a Julio a Day, 


which is not above 6 or 7 Pence, and endure not long: For although 


none ſtay under ground above 6 Hours; all of them in time (ſome later, 


ſome ſooner) become Paralytick, and die IIectick. We ſaw a Man who 
had not been in the Mines for above half a Year before, fo full of Mer— 


cury, that putting a piece of Braſs in his Mouch, or rubbing it in his Fin- 
gers, it immediately became as white, as if he had rubbed Mercury upon 
it. Thoſe alſo that work upon * Back ſide of Looking: glaſſes, are very 


ſubject to the Palſey. 


They convey their Woods thus: About four Miles from the Mines on the 


ſides of two Mountains, they cut down the Trees, and draw them into the 


interjacent Valley: higher up in the ſame Valley they make a Lock or Dam ; 
when the Water is ready to run over it, they open the Flood Gates, and the 
Water carries all the Trees impetuouſly to /dria, where the Bridge 1s built 


very ſtrong, and at very oblique Angles to the Stream, on purpole to ſtop 
them, and throw them on ſhore near the Mines. 


Thoſe Mines heretofore coſt the Emperor 70000 or 80000 Florins yearly ; ; 


but now they coſt him not above 28000. * eee 


„ 


| Auno 1661. Anno 1662. 2 Anno 12 8 
e = . 
Ordinary Mercury, 198481 445686 "©: 244119 
Virgin Mercury, 6194 9612 11862 | 
| In all 204695 | 234675 255981 


2. The Town of [dria in the Country of Goritia and Province of Friul 
15 ſeated low, and encompaſſed with Hills on all ſides. A River of the ſame 
Name runs by i it, and proves ſufficient upon plentiful Rains to convey down 
the Fir-Trees and other Wood required in the ſervice of the Mines: And to 
this end there is an handſome Work of Piles made floping athwart the River 
(after the ſame manner as I obſerved in Newſ/o! in Upper Hungary, croſs the 
River Gran) to ſtop the Trees. 

The Entrance into theſe Mines is not high, or upon a Hill, but in that 


Town itſelf. The deepeſt part of the Mine from the Eatrance, is between 
120 and 130 Fathoms. 


By Dr. 


Edw. Brown, 


v. 5 4. P. 1018. 


The Virgin Quickfitver, which they call Jung fraw, is that which diſcovers. 


itſelf without the help of Fire. Sometimes it 1s.plainly ſeen in the Ore, or 


falls down in Drops, and ſometimes itreams out in good quantity z as about 7 


Years ago it ran out of the Earth at firſt in a Stream as ſmall as a Thread, 
and afterwards as big as a Packthread, but ceaſed in 3 or 4 Days. Thar alſo 
is accounted Virgin Olichhelve 27 which is ſeparated only by Water. 

Plain Quickſilver they obtain by Fire out of the Ore, or out of the Cinma- 


bar of Mercury, which they dig out of this Mine, The Ore of thus Mine is | 


of a dark Colour, mixed with Red. 
Ee ee 2 + "The 


— EE DOR een - vc 


( 580 ) 

The 9rnickfilver Ore of this Mine ordinarily contains half, and ſometimes 
3 of Quicłſilver. Th 

I went into the Mine by the Pit of St. Agatha, and came up again by that 
of St. Barbara, deſcending and aſcending by Ladders. I aſcended at one of 
639 Staves, or 89 Fathoms. It has been wrought 200 Years, about the ſame 
Space of time with Næteſol Mine, but comes much ſhort in time of the Silver 
Mine at Schemnitz ; and much ſhorter yet of the notable Lead Mines in Upper 
Carinthia. Wl 

In a Laboratory, where the Quickſilver is ſeparated” by Fire, I faw an 
heap of 16000 Retorts of Iron; every one of which coſts a Crown at the 


beſt hand from the Iron Furnaces in Carinthia. There are $00 Retorts, and 


as many Recipients, employed together, in drawing over the Quicłſilver in 
16 Furnaces ; 50 in each Furnace, 25 of a ſide; 12 above, and 13 below 
of each ſide, 8 or 


June 12. 1669. When I was there, they carried out 40 Saumes of Duick- 


ſilver into Foreign Parts, each Saume containing 315 pound Weight, to the 


value of 4000 Ducats of Gold. Some of it is ſent as far as Cremnitz in Hun- 
gary, for the uſe of the Gold Mines: And very much carried away South- 
ward; for they are not far from the Sontius, or Lyſonzo, a conſiderable River, 
which runs into the Gulf of Trieſte in the Adriatick Sea. 

In the Caſtle, I ſaw 3000 Saumes of Quickſilver together in Barrels; the 
Quicgſilver being firſt made up in double Leather: And in another Houſe as 
much Ore as can be diſtilled in two Years, except they have great Plenty 
of Rain to bring down the Wood. | 

The Country 1s well ſtored with ſtately Firs, Larches, Pins, Pinaſters, 
Picea's, and that nobly criſpped and well grained kind of Acer, whereof 


Viols and Violins are made: Whereof there is alſo Plenty in the Country 


of Salizburg and Carniola. : 
Travelling ſometimes in the Night, we had continually about us a great 


Number of large Glow-worms, which put into Papers, give a dim Light 


like Candles in Lanthorns; and the Air allo was full of Flaming Flies, af- 
fording ſome delight unto us. Fig 

Ihe way to this Place from Croatia I found difficult; and coming from it 
to Aidoſchini and Croatia, I paſſed over Swarizenburg, or the Black Moun- 
tain, from whence I deſcended 10 miles in a Rocky Country, and far more 
Stony than the Craw, or Campus lapidoſus, in Provence. 


3 CVIII. In the Valley of Lancy, which runs between the Mountains of 


Plants ; By Turin, grows a Plant like the Doronicum, (fo alſo called by the Inhabitants 
8 and Botaniſts ;) near the Roots whereof you may find pure Quickfilver, run- 


27. P. 453. ning in ſmall Grains like Pearls; the Juice of which Plant being expreſſed 
and expoſed to the Air of a clear Night, there will be found as much Mer- 
Th Heal, CUT, AS there is loſt of Juice. 
feence of | | SS | | 
rg e: CIX. Tho? I have many things to object againſt the Sympathy of Gola 
By B. R. a. With Quickſilver yet perhaps there may be Quickſilver more ſubtle and 
— | | ponderant. 
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ponderant than that which is common, which may enable the Chymilt to 
argue very ſpeciouſly for it. | 

It is hotly diſputed among the Curious in Chymiſtry, whether or no there 
be any ſuch thing as a Mercury, which being barely mingled with Gold, re- 
duced to fine Parts, will produce any ſenſible Heat. The Affirmative is af- 
ſerted by ſome that pretend to the Tranſmuration of Metals, who aſcribe 
this Virtue to the Mercuries, extracted, as they ſuppoſe, from ſome compleat 


Metals; which are therefore, in their Phraſe, ſtiled Mercurii Contoruim, or 


the Mercuries of metalline Bodies. But the Negative is more generally 
maintained, not only by Philoſophers and Phyſicians, but the more learned 


| Spagyriſts themſelves, eſpecially the Modern. 


I the leſs wonder at this latter Opinion, becauſe having purpoſely enqui- 
red of ſeveral prying Alchymiſts, they have apart ingenuouſly confeſſed to me, 
that they never actually ſaw any incaleſcent Mercury, though they had ſome- 
times heard it boaſted of. 

But nothſtanding all this, having for ſeveral Reaſons looked upon Mer- 
cury as a Body which is not neceſſarily ſo homogeneous as it is ſuppoſed, the 
Opinion I moſt liked of was, that of a Poſſibility of an incaleſcent Mercury. 
For notwithſtanding the vulgarly ſuppoſed ſimilar Nature of Quickſilver, 
which I willingly confeſs to be great enough to be admirable; yet having 


deviſed two Ways (unpractiſed that I know of by any Chymi/?) the one to 


diſcover whether a clean and carefully diſtilled Mercury might not be a 
compounded Body, and have in it Parts that are not mercurial; and the 
other out of ſuch a fine diſtilled Mercury to ſeparate Parts, and that in no 


deſpicable Number, that are plainly heterogeneous: I found upon Trial, 


that both the Methods I had thought on would ſucceed ; which warranted 
me to think it poſſible, that a Mercury very fine and clean, and even purged - 


by Sublimations and Diſtillations, may, by Art, have been made to aſſume 


and incorporate with it a Multitude of heterogeneous Corpulcles, not to 
be diſcovered, much leſs ſeparated (as thoſe of Tin, Lead, &c. may be) 
by a ſkilful Artiſt. 

This was enough to ingage me to make Trials, whether ſome of thele he- 
terogeneous Particles, that I found reducible with Mercury into a laſting 
mercurial Flux, might not fo alter it, as to diſpoſe it to heat with Gold: 
And that there were ſuch, through God's Bleſſing, my Trials afforded me 
poſitive Proof, about the Year 1632. | 

But when I was alone, that I might not be impoſed upon by others, I took 
to one Part of our Mercury ſometimes half the Weight, and ſometimes an 


equal Weight of refined Gold reduced to Calæx, or ſubtle Powder. This! 


put into the Palm of my Left Hand, and putting the Mercury upon it, ſtir- 
red it, and preſſed it a little with the Fingers of my Right Hand, by which 
the two Ingredients were eaſily mingled, and grew not only ſenſibly but 
conſiderably hot, and that ſo nimbly, that the Incaleſcence did ſometimes 
come to its height in about a Minute of an Hour, by a Minute Clock. 1 
found the Experiment ſucceed, whether I took all together, or but half as 
much. 
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much Gold as Mercury; but the Effect ſeemed to be much greater when they 
were employed in equal Weight. 

I tri-d alſo the ſame Mercury with refined Silver, reduced to a very fine 
Powder ; but I could not perceive any Heat or Warmth at all, though 7 am 
apt to think, with a ſufficient, Quantity of ad Silver, it might have been 
ſenſible. 

I made Tryal eh oftner than once, in the Hands of others, whe, 
were not a little ſurprized and pleaſed at the Event; particularly having oj. 
ven the ingredients to the Jearned Secretary of the Royal Society, I defired 
him to make the Fixperiment in and with his own Hand, in which it proved 


ſucceſsful within ſornewhat leſs than a Minute of an Hour. (And the Lord 


Viſcount Brownker, Preſident of the Royal Society made the ſame Experiment 
with ſome of the fame Mercury, in his own Hand, with good Succeſs. 

This Incaleſcence was the more conſiderable, ſince being willing to huſband 
my Mercury, I made theſe Tryals but with a Drachm at a time, which ſcarce 
amounts in quantity to the Bigneſs of half a middle-ſized Bean; and yet! 
have ſometimes had of this Mercury fo ſubtle, that the Heat e me wil 
ling to put it haſtily out of my Hand. 

However, I will not hence determine, whether thoſe that are AM. Cor- 
porum, and were made, as Chymiſts preſume, by Extraction only from Metals 

and Minerals, will each of them grow hot with Gold, as, if I much miſtake 
not, I foun1 Antimonial Mercury to do. Nor will Laffirm, that ever metal- 
line Mercury, tho? ever ſo diſpoſed to Incaleſcence, or even that of Silver and 


Gold it Telf, is the ſame with that which the Chry/opean Writers mean by their 


Philoſophick Mercury, or is near ſo noble as this. Nay, I will not ſo much as 
affirm, that every Mercury, obtained by Extraction, even from the perfect 


Metals themſelves, muſt needs be more noble and fit, as Alchymiſts ſpeak, 


for the Philoſophick Work, than that which may with Skill and Pains be at length 
obtained from Common Mercury, ſkilfully freed from its recrementitious and 


heterogeneous Parts, and richly impregnated with the ſubtle and active ones 
of congruous Metals or Minerals. But if there be any truth in what ſome of 


the molt approved Spagyri/ts have delivered about a Solvent of Gold, that 
ſeems of kin, and perhaps is not much nobler than one that I had, it ſeems 


allowable to expect, that even ours ſhould be of more than ordinary Lie,” 


both in Phy/ick and Alchymy. 
I had almoſt forgot to tell you, that whereas *tis uſual to take 4, 6, or 6, 


nay 8 or 10 parts of common 9uickſilver, to make an Amalgama with one ol 


Gold, even when both are heated by the Fire ; I found our Mercury fo con- 
grous to that Metal, that it would. prefently imbody with no leſs than an 


equal Weight of it, and produce a pretty hard Amalgama or Mixture, in 
which the Mercury was {o diffuſed, that the Gold had quite loſt its Colour. 


Secondly, I ſhall add, what for ought I know has not been yet obſerved, that 
this Power of penetrating Gold, and growing hot with it, is ſo inherent, 
not to ſay radicated, in our Mercury, that after it had been diſtilled 2 
Gold again and again, I found it to retain that Property. And Laſtly, | 

Found by Tryal, that a ſingle Drachm of — made after a certain 


manner 9 
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manner, did the 3d or 4th Year after I haid laid it by, grow ſo hot with Gold, 
that I feared it would have burnt my Hand. | | 
It may be doubted whether the good that the Preparations of it (ſuch as 
Precipitates and Turbiths of divers kinds, Mercurius dulcts, Cinnabar made of 
the Sulphur of Antimony, and with Gold, Sc.) may do in Phylick, is likely 
3 much to exceed the political Inconveniencies that may enſue, if ic ſhould 
5 prove to be of the beſt Kind, and fall into ill Hands. The knowledge of the 
x Opinions of the wiſe and {kilful about this Cate, will be requiſite to afliſt 
me to take right meaſures in an Affair of chis nature. And till I receive 
5 this Information, I am obliged to ſilence. In the mean while, I ſhall make 
. bold to add this Secret, which to ſome I think will ſeem a Paradox, namely, { 
: That a Mercury qualified to heat with Gold, and perhaps with other Pow- bl 
ders, may be made by more Ways than one or two; Experience having aſ- 
ſured me that ſuch a Mercury may be prepared, not only by employing An- 
timony and ſolid Metals, as Mars, but without any ſuch Metal at all, or fo 
much as Antimony itſelf. | DE, | 
I ſhall only admoniſh thoſe inquiſitive Spagyri/ts, that may be deſirous to 
try, whether their purify'd Mercury be incaleſcent, that they be not too haſty | 
to conclude it is not ſo, nor to reject it, unleſs they have made the Tria! ! 
with Gold duly prepared. For the ſmalleſt filings of Gold I could make, L 
or even ſome Calxes of Gold, will not ſerve our turn, as I have found by 
employing, without Succeſs, a very fine and ſpongy Calx, made after an 
® uncommon way; the golden Particles having, as it ſeemed, ſome extremely 
| fine tho? unobſerved Duſt of the Additament ſticking to them, which hindred 
the Adhenſion of the mercurial ones. Now the Calx of Gold that I molt uſed, 
| as finding it ſtill to do well, was that made by Quartation, as Achymiſts call 
= it, that 1s, by melting together one part of fine Gold, and 3 or 4 parts of 
cuppelled Silver, and then putting the Maſs, wherein the Metals are mixed 
Ed almoſt per minima, into purifyed Agua fortis, which diſſolving the Silver only, 
leaves the Gold in the form of a fine Calx. Alſo, by making an Amalgama 
> with pure Gold and vulgar Mercury, and diſſolving the Mercury in good Aqua 
fortis, there will remain a Powder, which being well waſhed in fair Water, to 
dulcify it and keep a while in moderate Fire, to dry it throughly without 
> melting it, will become a Calx, which I have more than once uſed with our 
| Mercury with good Succeſs. I have allo ſometimes taken, inſtead of a Calx 
of Gold, a competent number of Leaves of Gold, reducing by beating on- 
ly, without the help of Salts, to ſufficient thinneſs, inſomuch chat between 
70 and 80 Leaves did not weigh a Scruple: and putting 2 or 3 times the 
Weight of our Mercury to them, I have found, more than once, that a 
{mart Heat was preſently produced in my Hand. 
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CX. There are divers Silver Mines at Schemnitz in Hungary; but the chief- 227 ge 
eſt and moſt wrought, are thoſe of Mindſchacht and Trinity. ce 
They h River here, tho much Water in the Mines, ſo as th . 
ey have no River here, tho much Water in the Mines, ſo as they are B Eder 
conſtrained to ſend much of their Ore to Hodritæ and other places, where are B. 
ſmall Rivers, by which their Bellows and Hammers may be moved, (their 


Ore 
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Ore pounded, waſhed, and other Works requiſite, performed, To dray 


about the Engines to pump out the Water, 12 Horſes at a time are employed 
to each Wheel: But in Vindſcbacht Mine, deep in the Earth, is a large Whee! 


of 12 Yards Diameter, turned about by the Fall of ſubterraneous Water; 
which, together with the other Water, pumpped from the deepeſt Parts of 
the Mine, runs thro* a Cuniculus made on purpoſe, at the Foot of the 
Hill. | | 2 | HOES 
Trinity Mine is 50 Fathom deep, built and kept open with under-work at 
a great Uxpence. Much of this Mine being in earthy Soil, the Ore of it is 


much eſteemed. Divers Veins lie North; and other rich Veins run to the 
North Eaſt. When two Veins croſs one another, they eſteem it fortunate, 


They uſe not the Virgula divina, and have no certain way to know either 
which way the Veins run, or where they are, till by the induſtrious perſeve- 
ring in the Labour of the Mines, they are at laſt found out. They ſhewed 


me one Place, which they had digged ſtraight on 6 Years, when the Ore 
was but two Fathoms diſtant from the Place where they began; and in ano- 
ther Place they digged 12 Years outright, and at laſt found a Vein, which 
in a ſhort time payed their Charges. | 
The blackiſh Silver Ore is eſteemed the beſt ; much of it hath a Mixture 


of a ſhinning yellow Subſtance or Marcaſite, which if it be not in too great 
a Quantity, is not unwelcome; by reaſon that it diſpoſeth the Ore to Fluidity, 


or renders it more eaſy to be melted: But if it be in too great a Proportion, 


they are of Opinion, that it preys upon the Silver in the Mine, and in the 
Furnace carrieth it away while it melteth, by over-volatizing it. 
There is often found a red Subſtance, which grows to the Ore, called 


Cinnabar, Cinnabar of Silver, Cinnabaris nativa, Minium nativum, or Berg- 


Cinnabar, This Subſtance grinded with Oil, maketh a Vermilion, equal to, 
if not ſurpaſſing the Cinnabar made by Sublimation. I diſcovered a Sulphut: 
in it, by caſting it upon a hot Iron-Plate, on which it burned blue. The 
Miners ſay, they meet not with any Quickſilver, but they find Chryſtals, 
Amethiſts, or Ametheſtine mixtures, in the Clefts of the Rock, and ſome- 
times nigh, or joined to the Ore, as alſo Vitriol naturally chryſtallized in the 
Earth, in divers of the Mines, and particularly in a Mine in Paradiſe- Hill, 


near Schemnitz. | 5 
An hundred Pound Weight of Ore ſometimes yields but half an Ounce, or 


an Ounce of Silver; ſometimes 2 Ounces, 3, 4, '5, and unto 20 Ounces. 


Whar 1s richer 1s very rare, yet ſome hath been found to hold half Silver ; 
and I have ſeen it ſo rich, as to be cut with a Knife. | | 


„ 


A Specimen of each ſort of Ore, which they dig out of the Mines, is 


carried to an Officer call?d the Probierer, who is to prove and judge of its 
Richneſs, which he doth in this manner. Of all forts of Ores he taketh the 
ſame Quantity. The Ores being firſt dryed, burnt and powdered, he giveth 
an equal Proportion of Lead to all, melteth and purifieth them; then by 
exact Scales, takes notice of the Proportion between the Ore and the Meta! 
contained in it; and reports it to thoſe employed in the great melting 
Furnaces, 7 


Tt 


(a Scum or Cake taken off from the top of the Pan, into which the melred 


the bottom with the Silver in the Waſh-works, helps to the quicker Fuſion 
. of the Ore. | 


firſt comes over is the white, and that which is laſt, being longer in the Fire, 


the ſame Metal. | 


ment like a Shoe-maker's Punch, and then boil them with Tartar and Salt, 
ſhake them in a Sack with Small-coal and Water, dry them in a Kettle per— 
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If the Ore be found to hold 23 Ounces or more of Silver in 100 Pound 
weight, they ordinarily melt it without any foregoing Preparation, by the 
Help of Iron Stone (which 1s not Iron Ore, but a Stone found thereabour, 
of which the Liver-coloured is the beſt) Kys (a ſort of Pyrites) and Slacken 


Mineral runs, and 1s a Subſtance made out of the former mentioned by Fu- 
ſion ;) which are thrown in with it into the melting Furnace. | 

If the Ore be poorer, holding but two Ounces in 100 Pound weight, or 
leſs, it is firſt pounded and waſhed, till it becomes richer, or hath a greater 
Proportion of Metal in reſpect of the Ore, much of the earthy Parts being 
waſhed away. Then 1t 1s thrown into the Furnace with the former Mate- 
rials; and the Marchaſite, which remains ſtill with it, as ſinking always to 


Whatſoever is melted in the melting Furnace, is let out through a Hole at 
the bottom thereof, into the Pan which is placed in the Earth before it; 
and, thus expoſed, it immediately acquires a hard Scum, Droſs, Loaf, or 
Cake; which being oft taken off from the top, the Metal remaining in it 
becomes purer ; to which is added Lead, and after ſome time the melted 
Metal is taken out. Then being again melted in the driving Furnace, the 
Lead, or what elſe remains mixed with the Silver, 1s driven off by the blow- 
ing two great Bellows, and runs over 1n the Form of Litharge. "That which 


is the red; not that it is Litharge of Gold; both being driven off from 


Moſt of the Schemnitz Silver Ore holds ſome Gold, which they ſeparate 
by melting the Silver, then granulating it, and afterwards by diſſolving it 
in Aqua fortis, whereby the Gold is left at the bottom, and is afterwards 
7 The Aqua fortis is diſtilled from the Silver, and ſerveth again for 
Uſe. 

The Silver then ſeparated from all its former Aſſociates, is ſent to Crem— 
nitz, where they coin it into Pieces of a mixed Metal (which is the common 
Money of the Country) after this manner: They melt it with about the 
ſame quantity of Copper, and run it into Bars, which they beat out; then 
ſoftening them in the Fire, draw them out to an exact Thinneſs between 
two Steel Wheels; then they cut them out into round Pieces with an Inſtru— 


forated, and afterwards they are drawn between two Wheels, in which they 
receive their Stamp. 


CXI. Among the 7 Mine-Towns in Hungary (which are not far from one — 5 


another, viz. Chremnita, Schemmitz, New/ol, Koningsberg, Bochants, Libeten, Hungary, by 
and Tiln) Chremnitz is the richeſt in Gold. They have alſo, ar preſent, Ei 


? Brown, n. 


Gold Mines at Bochantz and Koningsberg ; and they report in that Country, 158. P. 1192. 
that there hath been formerly a rich Gold Mine at Glaſs: Hitten, but loſt _ 
II." ED ſince 


S „ IE 
fince that Bethlem Gahor over-run thoſe Parts, when the Undertakers ſtopp'd 
up the Mine and fled. 18 


They have worked in the Gold Mine at Chremnitx 900 Years. This Mine 
is ſeveral Engliſh Miles in length, and about 160 Fathoms deep. Many 


Veins of the Ore run to the North, and to the Eaſt, They work alſo to- 


wards one, two, and three of the Clock, as they ſpeak ; for the Miners direct 
themſelves under Ground by a Compaſs, not of 32 Points (ſuch as is uſed at 


Sea) but by one of 24; which they divide, as we do the Hours of the Day, 


into twice Twelve. Of the Gold Ore, ſome is white, and ſome black, red, 


or yellow : That with black Spots in white 1s eſteemed the beſt, as alſo the 
Ore which lieth next to the black Veins. This Ore is not rich enough to 
ſuffer any Proof in ſmall Parcels, like that in other Mines, whereby to know 
what Proportion of Metal is contained in it; but they pound a very great 
uantity thereof, and waſh it in a little River, which runs nigh the Town. 


The whole River being divided, and admitted into diverſe Cuts, runs over 


the Ore continually, and ſo waſheth away the earthy Parts from the metal- 
line: And from a clear River above the Town, by its running thro? ſo many 
Works, and over ſo much pounded Ore, it becomes below the Town, a dark 
yellow Stream, of the Colour of the Earth of thoſe Hills. 5 
There have been Pieces of pure Gold found in the Mine. Some of which 


have ſeen in the Emperor's Treaſury, and in the Elector of Saxony's Repo- 


ſitory ; one piece as broad as the Palm of my Hand, and others leſs ; and 
upon a white Stone many pleces of pure Gold : but theſe are very rare. 


The common yellow Earth of the Country near Chremnitz, altho' it be not 


eſteemed Ore, affords ſome Gold: And in one Place I ſaw a great part of a 


Hill digged away, which hath been caſt into the Works, waſhed and wrought 


in the ſame manner as pounded Ore, with conſiderable Profit. 
Some Paſſages in this Mine, cut thro* the Rock, and long diſuſed, have 

grown up again; and J obſerved the Sides of ſome, which had been former- 

ly wide enough to carry their Ore thro', to approach each other, ſo as we 


paſſed with difficulty. This happens in moiſt Places. The Paſſages unite not 


from the top to the bottom, but from one Side to another. 


There is /itriol in this Mine, white, red, blue and green; and alſo Yitrio! 


Waters. There is a Subſtance found, which ſticks to the Gold Ore, of ſmall 


pointed parts like Needles, called by them Antimony of Gold. There are Cry- 
ſtals found here, and ſome tinctured yellow. EE 


The Miners will not allow any @uick-flver or Brimſtone to have been 


found here; yet in the lately mention'd Antimony of Gold, there is evidently 
Sulphur, as I perceived by burning. The 2wickflver Mine, mentioned in 
the Anſwer to K:rcher's Inquiries, Mund. Subter. is an Hungarian Mile, or 


ſeven Engliſh Miles diſtant from Chremniiz ; and is not wrought in at pre- 


ſent. 


There is a Vitriol Mine in theſe Hills near the Gold Mine; the Earth 


or Ore of it is reddiſh, and ſometimes greeniſh, This Earth is infuſed in 
Water, and after 3 Days the Water is poured off, and boiled 7 Days in a 
Leaden Veſſel, till it come to a thick granulated whitiſh Subſtance, which 

44s . is 
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is afterwards reduced to a Calx in an Oven, and ſerveth in the making Aqua 
fortis, or the ſeparating Water uſed at Schemmilz. 

They have divers ways of taking the Gold out of its Ore, by burning 
the Ore, by melting, by adding Silver Ore and other Minerals, Sand, and 
Lead, as they find the Ore fluid or fixed. But without Lead they proceed 
thus: 

They break and pound che Ore in Water very fine; then waſh it often, 
and lay it in Powder upon Cloths, and by the gentle oblique deſcending 
of the Water over it, and their continual ſtirring it, the earthy, clayiſh, and 
lighter parts are waſhed away, while the heavier and metalline remain 1n the 
Cloths. Theſe Cloths are afterwards waſhed clean in ſeveral Tubs, and the 
Water, after ſome ſettling, poured oft from 1ts Sediment, which Sediment 1s 
again waſhed, and ſtirred up in ſeveral Veſſels and Troughs, till at length 
they ſprinkle Quickſilver upon it, and kneed it well together for an Hour : 
and then waſhing it again in a Wooden Veſſel, after the ſeparating of much ot 
it which the Quickſilver touches not, by ſtriking this Veſſel againſt their Leg, 
they bring the Gold and Quickſilver together, in an Amalgama, to one Cor- . 
ner of it. From this Amalgama they ſtrain as much of the Quickſilver as 
they can, thro' coarſe Cloths firſt, and then thro” fine; then they put the 
Maſs remaining upon a perforated Plate, which they ſet over a deep Pan 
placed in the Earth, in the bo tom of which Pan they alſo put Quickſilver, 
This Pan they cover, and Jute the Cover well: and then making a Charcoal 
Fire upon it, they drive down the Quickſilver yet remaining in the Gold, to 
the reſt in the bottom of the Pan; then taking out the Gold, they calt it into 
the Fire, that it may become purer. 

Concerning Cranach Gold, I cannot learn that there is any ſuch Gold, or 
Place where Gold is digg'd, in Hungary; but in Germany I think there is, 


for Agricola mentions ſuch a Place as Golde-Cranacum, and another called 
Golde-Crona. 


CXI. It is evident from undoubted Experiment, that Gravity is in all The exrreme 
Bodies proportionable to the quantity of Matter in each, and there is no ſuch Pi 
thing as a Propenſion of ſome more, others leſs, towards the Earth's Center; ig Minute- 
ſince the Impediment of the Air being removed, all Bodies deſcend, be they ani 
ever ſo looſe or compact in Texture, with equal Velocity. It follows there- Particle of 
fore, that there is ſeven times as much Matter in Gold as in a Piece of Glaſs %, 
of the ſame Magnitude (their Specifick Gravities being nearly as Seven to Halley. . 
One) and conſequently, that at leaſt ſix Parts of ſeven in the bulk of Glaſs, “ P. 4. 
muſt be Pore or Vacuity. This ſome Favourers of the Atomical Philoſophy 
have endeavoured to ſolve, by ſuppoling the primary or conſtituent Atoms of 

Gold to be much larger than thoſe of other Bodies, and conſequently the 
Pores fewer. 

In order to examine the Magnitude of thoſe Atoms, I informed my ſelf 
among Wi ire-drawers, that the very belt double: gilt Wire was made out of 
Cylindrick Ingots four Inches in circumference, and 28 Inches long, which 
weigh 16 — T7 27995 on theſe they beſtow 4 Ounces of Gold, that is, to 
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( 588 ) 
every 48 Ounces of Silver, one of Gold: and that 2 Yards of the Superfine 
Wire weighs a Grain, Hence at firſt ſight it appeared, that the length of 
98 Yards 1s in weight 49 Grains, and that a ſingle Grain of Gold covers the 
ſaid 98 Yards, and that the 1o0000th part of a Grain is above 4 of an 
Inch long; which yet may be actually divided into 10, and fo the 
100000th Part of a Grain of Gold be viſible without a Microſcope. And 


by means of the Specifick Gravities of the Metals, viz. Silver 10% and 


Gold 183. I found the Diameter of ſuch Wire, the u part of an Inch, 
and its Circumference the part: But the Gold in thickneſs not to ex- 
ceed the are part of an Inch; whence it may be concluded, that the 
Cube of an hundred part of an Inch would contain above 243 3000000 (or 
the Cube of 1345) of ſuch Atoms, And yet tho? the Gold be ſtretched to ſo 
great a degree as 1s here demonſtrated, it ſhews it ſelf of ſo even and uni- 
ted a Texture, as not to let the white Colour of the Silver under it appear 
(even with a Microſcope) thro? any the leaſt Pores; which argues that even 
in this exceeding thinneſs, very many of thoſe Atoms may ſtill lie one over 
the other. I, 


ines! CXIII. 1. An. 1664. I travelled into the Kingdom of Mexico, under 


Gold near | 
Mexico; By Years. 


en Engliſh Some of the Mine-men ſhewed me certain Stones, gathered in great a- 


Gentleman 


lte Leaf the Character of a Biſcaneer, and remained in that Country about two 


at Seville. , bundance in the Mines of Taſco, which they would have to be Ame-_ 


41. P. 817. thyſts. | TT 
| There is a famous Cave, ſome Leagues from Mexico, on the North. weſt 
ſide of the City beyond the Lake. I found it ſituated ſomewhat high, in a 
place very convenient for Generation of Metals. The Light of a Candle 


{oon diſcovered to me on all ſides, but eſpecially above my Head, a gliſter- 


ing Canopy guilded with a kind of Leat-Gold. I heaped together a quantity 
of the Mineral mixt with Sand, and ſcraped alſo from the Superficies of 
the Earth, a quantity of the ſame kind of Mineral Leaves; none of which 
exceed the breadth of a Man's Nail ; and with the leaſt handling they di- 
vide themſelves into many leſſer Spangles; with a little rubbing they leave 
ones Hand all gilded over with Gold, and they equalize the moſt refined 
Gold upon the Touchſtone. _ 

It is reported that the antient Indians knew how to make uſe of this Mi- 
neral. But the Spaniards have never been able to reduce it into a maſſy Form 
by the Violence of the Fire, or ſeparate it from heterogeneous Subſtances 
by the mild Tryal of Quickſilver. Some indeed of the choiceſt Mines of Sil- 
yer and Gold, are almoſt of the like nature, till the Impediments are remo- 
ved, which are certain mineral Viſcoſities, that ſometime by their oleagi- 
nous Fatneſs, and at other times by a fretting Acrimony, hinder the Ingreſs. 
of the Mercury. — — 

To find out therefore a Cure for this Diſeaſe, I began to make Experi- 
ment on the Sand, which had been the Matrix of the Mineral. I tryed it in 
a ſtrong reverberating Fire, but it did not afford any viſible Fumes. I then. 

FVV WE boiled 


ee een, 
$2 a Tg #4 208% 


a LS 

F 

2 n an 
oy OM TG 


BELT, 
OED 


USB je: es 
af 


2 
7 

5 6 
* 
iS 
I 
9 
& 
hel 


* 
* 


* 


* * 
* 


e N — F — : CEL FT, 


Ne R's Dd wary 
33 


* ä * * en 6 NY ICE; 
8 33 8 
LoL R 7 r * 
222ͤͤ ͤ ͤ KK 


0 2 75 | 2 7 WS 22 
- * a 2 * 1 N A 
2222 CITE ts SN 


a hard and dry Complexion ; yet thoſe which are uſually more ſoft, abound- 


FR 


( 589 ) 3 
boiled ſome of it in Water, and having poured that off, I obſerved the 

Alcali left after the Water's Evaporation: And thereby I diſcovered, that 

it abounded rather in ſulphureous Unctuouſneſs, than ſaline Acrimony. 

Finding this, I applied firſt the Quickſilver mingled with the ordinary 

Magiſtrals (as they call them) uſed in that Country to curb and break 

the Force of the ſulphureous Impediments. But perceiving theſe to be of 
no effect, I encouraged the Quickſilver with the Caf ul Mertuum of Vitricl 

or Salt-petre, (kept as a Secret among the chiefeſt Mine men) but with as 

little Signs of the Mercury's Operation as before. Then I boiled my Mix- 

ture over the Fire; a Way found out in Peru in ſuch difficult Caſes ; but 

all to no Purpoſe. Then I deviſed a way to torment it with a corroſive or 

ordinary ſeparated Water, impregnated with common Salt, and it made a 

Diſſolution exactly like that of Gold: But having ſteamed away the Aqua 
Fortis, I found a Dirt ſomething yellow, out of which with diſtilled Vine- 

gar, enforced with its own 7artareous Salt, I extracted a Tincture more cu- 

rious than uſeful. SE | | 

An experienced Mineraliſt cemented it with the Powder of vulgar Sulphur, 
ſtratum ſuper ſtratum, and this in a moderate Fire, for 3 Days together; 
hoping the Sulphur would conſume all the Impediments, which kept the Mer- 
cury from entring : But (as I told him beforehand) it only ſerved to clog the 
matter with more ſulphureous Unctuolity than it had before. 

2. When Silver is generated, as commonly it is, in certain rocky Stones ,7% 
abounding with bituminous corroſive mixture, ſo as it is impoſſible to free it ſepararing 
totally from its corrupt Matrix by the violent Way of melting, whatever 3/47/97 
auxiliary Ingredient may be added, as Lead and artificial Salts, and the rhe ſame * 
like, becauſe thoſe ſulphureous and vitriolick Compounds (in the way of Fu- es Ger- 


tleman, ib. 


ſion) meeting together with the Silver, ſublime Part of it away, in a volatile p. 820, 


Fume, by their corroding Acrimony, calcinating and vitrify ing the other 


Part, and robbing the Artificer of half his Gain; in this Caſe the Uſe of 
Quickſilver is found moſt advantageous. They practiſe thus: 
Having reduced the Ore into ſmall Stones, they calcine it firſt in a rever- 
berating Oven, yet with a moderate Fire for fear of Fuſion, and driving 
away into the Air part of the Treaſure ; the volatile Parts being by Nature 
not perfectly mixed per minima with the fixed, as they afterwards come to be 


by Induſtry and Art. And I have heard ſome of the more intelligent Mine- 
raliſts ſay, that they judge their metallick Labours and Operations to be 


many times not ſo much a reaping of Silver ready made, as a kind of arti- 
ficial compounding and bettering of that, which Nature had left diſperſed _ 
and imperfect. Los _ Is 
This Calcination ſerves chiefly to free the Mineral from many Infirmittes, 
that hinder the Operation of the Quickſilver ; and it ſerves allo to diſcover 
by the Colour of the Fumes it yields, what corroſive Mixture chiefly abounds. 
in it: Beſides that, it renders the Ore more tractable and pliant under the 
Mill-ſtone, which is to reduce it to ſmall Flower, before the Application 
of the Mercury, This is chiefly obſerved in thoſe Silver Veins, that are of 


ing 


ö 0 
(590) 
ing in Oleaginous Sulphurs, before burning, are firſt ground into Powder 


in ſuch Mills as I have often ſeen in Glaſs-Houſes, and then they receive 
a gentle Calcination, the Mineraliſt mingling therewith ſuitable Ingredients, 


As if (e. g.) the Metal be Sulphureous and Antimonial, Ruſt and Droſs of 


Iron is found to be an excellent Cure for this Diſtemper : It Martial and 
abounding in Iron, then Sulphur and Antimony reduced. to Powder. And 
I have found by Experiment that Sulphur has a particular Force to ſoften 
and diſlolve Iron. | 
The Ore being ground, calcined and curiouſly ſifted, they divide it into ſe- 
veral Heaps, and then by leſſer Eſſays, they find out how much Silver is con- 
tained in every Heap; where it is very ordinary to find only ſix Ounces in 
100 Pounds; ſometimes 12, but if it yield 18, it is eſteemed a very rich Vein; 
yet ſometimes there are great Maſſes found all of pure Silver, which is called 
Virgin Metal. Then proportionable to the Quantity of Silver in each Heap 
they beſprinkle them with Quicſilver, and that not all at once, but at ſevera! 
times, ſtirring the Ore up and down. If the Mercury gives Signs of being Tocads 


(as they call it) i. e. if it appcar mortified, not in ſmall and clear ſpherical 
Figures (which is a good Pro-noftick) but in the Form of long Worms of a 


wan, pale, dark, and leadiſ Colour (which indicate that the Ore abounds 
with Lead and Pewter) it is cured by certain Magiſtrals which have for their 
Baſis or Maſter-Ingredient cal ind Copper mingled with Salt. 
The Heaps of Ore being thus wingled with Quickſilver, they are often 
ſtirred about, the better to incorporate it with the Silver, I find, that the 
have none but conjectural Signs to know when the Mercury hath entirely 
performed its Office in ſeparating all tlie Silver from thoſe heterogeneal Sub- 
ſtances ; the Uncertainty whereof occaſions often very great Loſſes, eſpecial- 
ly when they work about Gold; for in paſſing the right Time, the greateſt 
Part of the Gold flies away in a Fume, But when by the Colour of the Mer- 
cury, coagulated by the Silver in clear maſſy Lumps, they conjecture the 
Work done, they waſh it by means of three Veſlels ſtanding in order the one 


under the other; ſo that the Matter in the firſt and higheſt Veſſel being waſh- 


ed and ſtirred about with a Mollinet, all the Duſt of the heterogeneous Mi- 
nerals, that embody not with the Mercury, is carried away together with 


the Water into the other Veſſels, and from thence is quite thrown out by the 


continual Current of the Water; whereas in the mean while the Silver in 
clotted Lumps, called Pellas, is by the Weight of the Mercury depreſſed down 
to the Bottom of the Tubs. Then the Mercury with the Silver is taken 
out of the Veſſels, and diligently ſqueezed in coarſe and ſtrong Linen; and 
even with Strokes of a Beetle, the Quicłſilver is ſeparated as much as may 
be from the Silver. And this Maſs is afterwards reduced, of Molds of the 


ſhape of the Indian Pine Apple, into a Pyramidal or Conical Figure, which 


they call Pineas de Plata, thus faſhioned for the eaſier placing them round 
about the Ridges of a great Earthen Veſſel of the Form ofa blind Alembick ; 


round abou the Top of which a Fire being made, all the reſt of the Mercury 
forthwith abandons the Silver, and falls to the B 


recovered, and kept for the like Uſe. _ 
| | Laſtly, 


ottom, from whence it is 
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gainful; it was a continual budding forth of Silver in the Form of a Branch, 343. 


8 C 592 
Laſtly, The Silver is melted down with the Lige (as it is called) which the 


King of Spain allows, by which he returns to the People in Copper that fifth 


Part, which they allow him of all the Silver. 

I have obſerved, that there is a very ſtrong offenſive Smell, ranker than 
that of Sepulchres, in ſome Mines; the Workmen telling me, that that is 
one of the chief Signs of a rich Mine. 

A Friend of mine ſhewed me a very pretty Experiment more curious than of nar 
in a Glaſs, over an indifferent ſtrong Fire of Coals ; which ſprouts being 
clipped off with Sciſſars, and a ſmall ſupply of crude Mercury added to the 
Matter, in a ſmall time there aroſe another Branch of true Silver, which 
had ſucked and converted into metallick Sprigs a conſiderable Portion of the 
Quickfikver. This Motion, and the Increment of the Silver Branches, ceaſed 
not, as long as the Fire was continued, and freſh Mercury applied, for the 
due Nutriment of this mineral Vegetation. This whole Complex of Ingre- 
dients is known to conſiſt only of vulgar Agua Fortis (abſtracted from two 
Parts of Vitriol, and one of Salt-petre) and Quickfiltver, and a ſmall quantity 
of Silver, far leſs than you may reap in a ſmall time from theſe Silver Sprigs : 
Yet Gain there is none, there being more Expences blown away into Smoak, 
by the continuance of Fire, in one Month, than can be recovered from 


this Silver Harveſt in a longer time. 


I am of Opinion that in all Tranſmutation of Metals, the imperfect Me- 
tal is not totally transformed into the more perfect, by the Subſtance mixed 


with it: But that the Mixture added to the imperfect Metal, joins itſelf (as 


I conceive) to thoſe Parts, which being homogeneal, ſymbolize together 


with the Nature of the more perfect, whereby the pure metalline Parts are 
ſeparated from the other heterogeneal impure Sulphurs. 


CXIV. The End of Refining is the Separation of all other Bodies from . ef 
Gold and Silver, which is performed four Ways, viz. by Parting, by the B. 
Teſt, by the Almond Furnace or the Sweep, and by Mercury. 1. Parting Merret, n. 
is done with Aqua Fortis, Some Refiners, to make the Aqua Fo: tis, take te. 
Salt-petre 3 Pound, and Dantzick (not Engliſh) Vitriol 2 Pound (for the Eng- 
liſh Vitriol makes a weaker Water, and a dirty coloured Verditer, and whol] 
ſpoils it.) After they are well bruiſed and mixed in a Mortar, then diſtil 100 
Pound of the Materials, put into a caſt Iron Pot, after this manner: 


| Build a Furnace 2 Yards high or more; and at the Top place in your Iron 


Pot: To which fit a Head of Earth, like the Head of a large Diſtillation 


Alembick for Chymical Oils, which muſt have a large Belly, branching it 
ſelf out 8 Inches from the Iron Pot, into 3 Branches; one whereof in the midſt, 
comes directly ſtraight forwards, two other lateral ones come obliquely : All 
which Branches are 4 or 5 Inches hollow in Diameter, and 5 or 6 long To 
theſe Branches are fitted Glaſs" Bodies, narrow and hollow at both Ends, 


large and globous in the midſt. Theſe muſt be exceedingly well luted on 


with Colcothar, Rags, Flower, and Whites of Eggs. To this firſt Glaſs Body 
is luted on another Glaſs, of the ſame Figure and Size, and in order 8 alike 


_ = . 
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in all, till they come to the Receiver, which is an ordinary Gallon Glass. 
All theſe Rows of Glaſſes lie on Boards ſhelving from the Head to the Re- 
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ceiver, The two upper Receivers or Glaſs Bodies need exceeding good Lu- 
ting, for the reſt ordinary Lute will ſerve. | 


The Lute is made of good Loam, ſome Horſe Dung, and a little Colcot bar, 


although the two former do well. | 


A little Fire, and that of Newcaſtle Coals, does the Work. And you need 
never break or unlute any of the Receivers, but the lowermoſt. | 
The Agua Fortis being diſtilled off, is put into a large earthen Pot, and 
there is added of fine Silver, one or two Penny Weight (which is called Fixes 
to every Pound of Aqua Fortis, which within four Hours will purge it from 


all Dirt and Impurity, and make it fit for Parting, which is thus done: 


If their Silver gilt be fine enough for Wire, they only melt it in a Wind 


Furnace, and caſt it melted into a large Tub of Water, that they may have 


it in ſmall Pieces; but if it be but Standard, they firſt fine it on the Teſt. 
Theſe ſmall Pieces taken from the Water, being well dried, are put into 
a Glaſs taper-faſhioned, a Foot high, and ſeven Inches at the Bottom; and 
then the Glaſſes are charged with Agua Fortis about two thirds of it, and ſer 
in a Range of Iron covered two Inches deep with Sand, and a gentle Char- 
coal Fire is made under it. | 

Small Bubbles will ſoon ariſe, and the Water alſo run over. If fo, they 
take off the Glaſſes, and hold them till it does deferveſcere, or elſe pour out 
ſome of it into a Veſſel which is at hand, | 

If Lead be mixed with it, they cannot keep it from running over. 

When the Water hath been once quieted from this Ebullition, it will riſe 
no more. 


The Greenneſs of the Water manifeſteth the quantity of Copper contained 
in it. 3 : | RE 
If the Water boil over, it will penetrate the Bricks and Wood. Ws 
They commonly let it ſtand a Night on the Iron Range, with a gentle 


Heat under it, and in the Morning ſoftly pour off the Water impregnated 


with all the Silver; all the Gold lying like black Dirt at the Bottom; which 
being waſhed out is put into ſmall Parting-Glaſſes, and ſet over the Sand 
with their Conduit Water for an Hour, and then the Water poured off. This 


is repeated 5 or 6 times, to ſeparate the Salt from the Gold, which is now 


fit to be melted, and caſt into Ingots. 


To regain the Silver, they have large round Waſhing Bowls, lined within 
with melted Roſin and Pitch (for otherwiſe the Water would eat the Wood 


and penetrate the ſides of the Bowl) covered with Copper Plates 10 Inches 


long, 6 wide, and half or more thick. Into which Bowls they pour good 
ſtore of Water (the more, the better the Verditer) and then the Silver Water; 
which working on the ſofter Metal of Copper, leaves all the Silver in moſt fine 
Sand at the Bottom, and Sides of the Bowl) and Plates of Copper ; which 
being taken out, is waſhed, dried and melted for any Uſe. 

It any Braſs or Shroffe Metal be in the Plates, they gather very little of 
the Silver; the latter mixing with the Silver. | 


With 


eee? 

With t the © Copperoides; poured off from the Silver and Whiting, Verditer 
is made thus: They put into Tub a hundred Pound weight of Whiting, and 
thereon pour the Copper-water, and ſtir them together every Day for ſome 
Hours together. And when the Water grows pale, they take 1t out, and ſet it 
by for farther Uſe, and pour on more of the green Water; and fo continue till 
the Verditer be made; which being taken out, is laid on large Pieces of 
Chalk in the Sun, till it be dry for the Market. 

The Water mentioned to be taken from the Verditer, is put into a Copper, 
and boiled, till it comes to the thickneſs of Water-gruel, now principally 
conſiſting of Call. Petre reduced, molt of the Spirit of Vitriol being gone 
with the Copper into the Verditer ; z a Diſh full whereof being put into the 


other Materials, for Aqua Fortis, is re-diſtilled, and makes a double Water, 


almoſt twice as good as that without it. 

2. By the Teſt, all Metals are {:parated from Silver, except Gold, becauſe 
they ſwim over it, when they are all melted together. 

The Teſt is thus made: They have an Iron Mould, oval, and two Inches 
deep. At the Bottom hereof are 3 Arches of Iron, ſet at equal Diſtances, 
2 Fingers wide, if the great Diameter of it be 14 Inches long, and fo pro- 

portionably i in greater or leſſer Teſts. This Cavity they fill with fine Pow- 


der of Bone-Aſhes, moiſtened with Lixivium, made with Soap-A ſhes. 


Some uſe Cakes of Pot-Aſhes, or other Aſhes well cleanſed, and ſo preſſed 
well together with a Muller, that it becomes very cloſe and ſmooth at the 


Top. There is left above, a Cavity in the midſt of it to contain the melt-" 


The Jet. 


ed Silver. This Cavity is made greateſt in the Middle, for the Bone-Aſhes 
come up parallel to the Circumference of the Mould, only a ſmall Channel in 


that End which is moſt remote from the Blaſt, for the running off of the 
baſer Metals, and ſo is made declive to the Centre of the Teſt, where it is 
not above half an Inch deep. 

The Teſt thus made, is ſet a nealing 24 Hours, and then it is foe i in a 
Chimney a Yard high parallel almoſt to the Noſe of a great Pair of Bellows ; 
and then therein is put the Silve, which being covered all over with Bil- 
lets of barked Oak, the Blaſt begins, and continues all the while ſtrongly. 
The Lead purified from all Silver (which they call the Soap of Metals) 

firſt put in, melts down with the Silver, and then the Lead and Copper 
ſwim at the Top, and run over the Teſt ; whoſe Motion the Refiner helps 
with a long Rod of Iron, drawn along the Surface of the Silver, towards 
the forementioned Slit, and often ſtirring all the Metal, that the impurer 
may the better rife. And by continuing this Courſe, Separation is made 
in 2 or 3 Hours. 

The greateſt part of the Lead flies away in Smoak. 

If the Lead be gone before all the Copper, it will riſe in ſmall red fiery 
Bubbles; then they ſay, the Metal drives, and they muſt add more Lead. 
The Force of the Blaſt drives the higher Metals to the lower Side of the Teſt, 
and helps its running over. 

When the Silver is fully fined, it looks like moſt pure Quickfitve and 
then they take off their Sogs, and let it cool. In the cooling, the Silver 
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will frequently from the Middle ſpring up in ſmall Rays, and fall don 


again. If moiſt Silver be put into that which is melted, it will ſpring into 
the Fire. | | 

A good Teſt will ſerve two or three Firings. Fo 

So ſoon as the Silver will hold together, they take it out of the Teſt, and 
beat it on an Anvil into a round Figure, for the melting Pot, which being 
ſet in a Wind Furnace ſurrounded with Coal, and covered with an Iron 
Cap that no Charcoal fall into it, is then melted. 

if any Droſs or Filth be in the Melting Pot, they throw in ſome Tincal, 
which gathers the Droſs together, that it may be ſeparated from it. 


Theſe Melting Pots are never burned, but only dried, and laſt a whole 


Day, if they be not ſuffered to cool; but if they once cool, they infallibly 
crack. 5 | | 5 9 Fn 
3. In the Almond Furnace, or Sweep, all ſorts of Metals are ſeparated 
from Cinders, parts of Melting Pots, Teſts, Brick, and all other harder 


Bodies; which muſt be firſt beaten into ſmall Pieces with a Hammer on 


an Iron- Plate. 


Thoſe which ſtick but ſuperficially to the Silver, they waſh off thus * 


They have a wooden round Inſtrument two Foot wide, ſomewhat hollow 


run; and when the Receiver below is pretty full, they lade it out with an 


in the Middle, with a Handle on each Side; on this they put the Ma- 
terials, and hold them in a Tub of Water below the Surface; and ſo 
waving it to and fro, all the lighter and looſer Matter is ſeparated from the 
Metal. | | „ | 85 | | 

The Furnace is 6 Foot high, 4 Foot wide, and 2 Foot thick, made of 
Brick; having a Hole in the midſt, at the Top 8 Inches ever, growing nar- 


rower towards the Bottom of it, where on the Fore-part, it ends in a ſmall 


Hole, environed with a Semicircle of Iron, to keep the molten Metal. 


About the Middle of the Back, there is another Hole to receive the Noſe 


of a great Pair of Bellows. 


When the Furnace is annealed with Charcoal and hot, they throw two 
or three Shovels of Coals to one of the forementioned Stuff, and ſo pro- 
ceed during the whole Work, which continues three Days and Nights, 


without Intermiſſion. After eight or ten Hours, the Metal begins to 


Iron Ladle, and caſt it into Sous in Cavities, or Ferms, made wich 
Aſhes. . ES Tn Np 
They frequently ſtop the Paſſage-Hole with Cinders, to keep in the Heat; 
and when they think a Quantity of Metal is melted, they unſtop the Hole 
to paſs it off. VC | i, 
If the Stuff be hard to flux, they throw in ſome Stag, which is the Re- 
crement of Iron, to give it Fuſion. | 
A ſtinking blue Smoak proceeds from the Furnace, and all the By Stand- 
ers put on the Colour of dead Mn. IN 
To get the Silver from theſe Metals, and to refine their 
Litharge, they now uſe no other Art than that ef the Tet, 


- 


+ By 


Wogptr from the 


32 . Pang Pon dT 
5 23 (eee 1 . 


7 * . A 2 8 3 N a 
. . N 2 3 — Y Hs. y : 2 2 * > bt "Fe . KW Me TD ao Fe ON iT —5*— 
* 5 8 1 £ N . 2 5 l 8 1 2 Co * 5 2 8 . n 4 * 1 Nr KOI 8 Dee 

2 *. 1 2 24 1 n 23 r S :! ß ̃²˙¹»w IS, 8 ee S FJC dLaioy EW-1 7 Rs F 2 

3 K 2 — * „ "OA; AAS IT INS d ĩ ᷣœ e . ̃ ] ĩͤ v ̃]⅛˙o-lr˙7¹r¹1 i . % ⁵ u,, PPV. cĩc net IO CD DE Lea oF, e c PC I 2 2 
5 = bow © T.... RSS a PR os ks ne A Drobo ED Ae wy : ; : Che Eg 2232322 ad Eg Re on Ee 2 ò ð no Re eo TT ge TI Ea ie eb — 
ff · m ˙ . r 2 5 2 AO ut * AE EO MEL, AI COD IO ERS; * * . 

e 6 ieee ... INCASE TE, * 


(995 ) 1 

4. By Quickſilver, the Filings of Gold and Silver are ſeparated from 1 
Duſt, Cc. This Duſt 1s put into a Hand-Mill with Quichſilver, and being⸗ 
continually turned upon that and the Metals an Amalgama is made of them, 
and fair Water poured in, carries off the Duſt, as it runs out again by a 
ſmall Quill. 

This Amalgam is put into an Iron, with a Bolt-head ſet into the Fire, 
having a long Iron Neck 3 Foot long, to which is fitted a Receiver. The 
Fire diſtills off the Mercury into the Receiver, and the Gold and Silver 

remain in the Bolt-head. LOT | 


| CXV. 1. There was taken of Crown Gold (which is, as they call it) of Zxperinents 
22 Kerats fine, or Ir; and the Alloy is part Silver, part Copper, more of ,x 
the Copper for the moſt part) to the quantity of 178 Grains. This was melt- Ain, by 
c down with 2 Ounces and 2 Drams of Antimony (about 6 times as much as S 
F the Gold.) And becauſe the Gold was put in Plates, for the more certain 138. 2. 953+ 
Melting and Mixture, the firft Regulus of Gold being ſeparated from the 
Antimony, both were powdered apart, and the Regulus in the Melting- Pot 

[3 laid upon the ſame Antimony, and ſo both melted down again. In both 

BK which Meltings, ſuch an Heat was given, as made all of a clear Light, even 

5 red hot and boiling. Then the Pot was taken out of the Fire, and all 
permitted to ſeparate, ſettle and cool in it. Upon the breaking the Pot, 

the Gold (being very diftin& in the Bottom, and eaſily ſeparated from the 
Antimony) weighed 163 Grains. 


VN. B. That this Way of cooling all in the Pots was obſerved in all the 
following Experiments, for the more certain ſeparation and ſettlement of 
the Regulus, without Effuſion into the Antimony-Horre (as they call it) or 
hollow Iron Cone. Which Effuſion by confounding and cooling the Mix- 
ture, may be ſome Hindrance to a more perfect Separation. And to be 
ſure in the Bottom of the Cone, there is always a thin Cruſt of the crude 
Antimony, troubleſome to be ſeparated, without taking off ſome part of 
the Regulus. | „ | 
Note allo, that Borax was uſed in every Pot, for prevention of the ſtick- 
ing of the Regulus to the Bottom, and the Antimony to the Sides of it, ſo 
1 that both were gotten off clean, and in full quantity. 5 
12 Of the Regulus, a Piece was broken off, which weighed 38 5 Grains, 
and was kept to be refined upon the Coppel apart; the Weight of the 
remainder therefore was 124+ Grains, which being powdered and put up- 
on 24 Ounces of freſh Antimony and melted down, the Regulus weighed 
D: 3 3 
The other Pieces of 38 Grains being refined on a Coppel, from the Anti- 
monial Subſtance mixed with it, by Exhalation, promoted ſome time with a 
Blaſt upon it, eſpecially toward the latter End, as in all the following Expe- 
riments of refining upon the Coppel, 30 gr. and upon melting with Borax 
m a Crucible) loſt not above half a Grain. So that the Weight of the whole 
to the Gold it held, was 38z to 30g, or the Gold almoft 4 of the whole. 
The latter Regulus weighing 74 gr. being refined in the ſame manner, 
e TIM DUES 8 weighed 
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weighed 63 gr. the Gold holding proportion to the whole, as 63 to 74 ; 


that is, near upon? of the whole. So that the ſame Regulus of Gold and 
Antimony, in paſſing thro' new Antimony, tho? it loſe in. Weight, yet it is 
richer in Gold; and appears ſo to Senſe, being of a redder Complexion, 

more tough and harder to powder. 3 e 
Both the parcels of Antimony were ſeverally mixed, with equal Weight 
both of Tartar and Nitre, and then fired, and fo reduced to a Regulus. 
Then the Regulus of each, exhaled and blown off upon Coppels. Of the 
firſt parcel of Antimony wherewith the Gold was firſt melted, the Regulus 
being exhaled, there remained in Gold 36 gr. Which upon melting in a 

Crucible, loſt ſomewhat, but ſcarce half a gr. 2 295 

Of the ſecond Parcel of Antimony, wherewith the firſt Regulus of 
Gold and Antimony, weighing 1244 gr. was melted, there remained in 
Gold 27 gr. — Tx rt A 
All the other Parcels were fine Gold to Senſe, - upon the touch, only that 
out of the firſt Antimony was apparently unfine and pale, from the Silver 
in the original Alloy mixed with it, as appeared by comparing on the 
Touch: ſtone, with ſovereign Gold allayed with Silver; holding (to the Judg- 
ment of Senſe) about a 4th part of Silver, as the Sovereign Gold doth a 
6th. Neither was it altogether free from Copper ; becauſe upon nealing, it 
always turned black on the Surface. But for the more exact Diſcovery, it 
was taken and firſt refined with Lead upon a Coppel, for ſeparation of any 
Copper that might be in it. Upon which Operation, it came forth 334 
Grains, which was 23 Grains leſs than it was before. Afterwards this laſt 
was melted, with betwixt two and three parts of Silver, and ſo wrought 
in Aqua fortis, for ſeparation of the Silver: And there remained in Gold 
but 284 Grains, and yet it appeared upon the Touch not fine, but paler 
than fine Gold, and deeper than Crown Gold allayed with Silver. So 
that what remained in it, was neceſſarily of Silver, and it might be eſti- 
mated about twenty three Kerats fine, or to hold in fine Gold about twen- 
ty ſeven Grains. What loſs of Gold was upon this refining with Anti- 
mony, may be eaſily computed. - Firſt, 143 Grains for alloy, being de- 
ducted from the firſt quantity of Grown Gold, weighing 178 Grains, the 
Remainder is 1634 Grains. Then the ſeveral Parcels of fine Gold, which 
was recovered, and ſeparated from the Regulus of Antimony and Gold, 
and allo from the Parcels of crude Antimony reduced to Regulus, are to 
be added together; that is, 30 Grains, 63 Grains, 27 Grains, and 27 
Grains, all which amount to 147 Grains, which being deducted from the 
firſt quantity of 1637, the difference is 165 Grains, which is more than 2 
or very near a Tenth, 
Where and how this loſs of Gold ariſeth, it appears thus. The 
firſt Parcel of the Antimony was charged with 163% Grains of fine 
Gold; of which the firſt Regulus, weighing 163 Grains (in proportion 
to that piece of it ny 575 382, and producing upon refining on the 
Coppel 30 Grains) muſt hold 127 Grains of fine Gold. Then 27 Grains 
of 


1000 ; 
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of fine Gold, eſtimated to be contained in the 36 gr. ſeparated from this 
firſt Parcel of Antimony, being added to the 127 gr. makes 154 gr. which is 
ſhort of 1637 gr. by 9 gr. and ſo much was irrecoverably loſt in this Parcel 
of Antimony. | 3 
Then the Piece of Regulus weighing 124+ gr. melted with the ſecond Par- 
cel of Antimony (in proportion to the former Piece broke off, weighing 38 
gr. and upon refining yielding 30 gr. of pure Gold) muſt contain 98 gr. of 
the like Gold; and ſo much this ſecond Parcel of Antimony muſt be charged 
with. Towards which the Regulus weighing 74 gr. being refined, produced 
63 gr. and that Gold, ſeparated from this ſecond Parcel of Aniimony, weigh- 
ing 27 gr. being added, make go gr. ſhort of the firſt Quantity charged up- 
on this part of the firſt Regulus by 7 gr. N 
Some Loſs of Gold may be upon powdering of the Regulus, as alſo by 
the Papers neceſſarily uſed; but the greateſt Loſs was by ſmall Sparks, which 
continually fly up, while the Antimony is in a boiling Heat with the Gold, 
many whereof fly over the Pot into the Fire. That theſe Sparks were Gold 
7 appeared thus: when many of them ſtuck to an earthen Cover, and had 
| + coloured it of a deep Red, Aqua fortis did not fetch off or diſſolve any 
| thing, but Aqua regis run off it yellow, like a Solution of Gold in the ſame 
= Water. 
Some Loſs of Gold may alſo be upon the firing of the Antimony with 
Tartar and Nitre, which make a vehement Conflagration with abundant 
Sparkling. 1 5 | | 
It hath been ſuſpected that ſomewhat of the Gold may be diſſipated by 
the Blaſts upon the Coppels, in refining it from the Antimony remaining in 
it, But this is not ſo probable, becauſe Refiners, to give their fine Gold a 
higher Colour for gilding, put to it a third or fourth Part of Crude Antimony, 
or of Regulus of Antimony, which 1s a conſtant Practice among ſome of them, 
and with a great Heat and ſtrong Blaſt work it off ; in which Operation, 1n 
ſome Ounces of Gold, they loſe nor one Grain. . . 
2, There was taken of Crown- Gold 1417 gr. which was melted with 14 Wits the 
Ounce of Antimony, and the Regulus weighed 123 gr. from this a Piece . 
weighing 30 gr. was broken off, and reſerved for refining by itſelf; the 7. 9886. 
remainder, being 93 gr. was melted down again with the ſame Antimony, 
being powdered and put on the top; and thereupon the Regulus came forth, 
weighing 91 gr. So that here was no conſiderable Loſs. And there is 
ground to ſuſpect, that it might be upon ſome accidental Difference in the 
managing, that the Regulus did not ſo perfectly ſeparate and ſettle ; for in 
all other Experiments of melting the fame Regulus again with the fame 
Antimony, the Regulus gained Weight. 3 
From this ſecond Regulus, a Piece was broken off and reſerved for re- 
fining apart, weighing 36 gr. the remainder being 35 gr. was melted down, 
as the former, and in the ſame Antimony. Whereupon the Regulus came 


forth in Weight 72 gr. 17 gr. being here gained. 


The 
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The firſt Piece of 30 gr. being refined upon the Coppel, produced of 
fine Gold 24 gr. and the ſecond Piece of 36 gr. produced 28 gr. and 
the Regulus (upon the third Melting) of 27 gr. produced 55 gr. So that 
each of the Pieces contained about 4 Fifths of Gold, and but one Fifth 


of Antimonial Subſtance in it, yet loſing ſomething of that Proportion at 


each Melting, though the Regulus gained Weight; both which are contrary, 
in repeating the Melting of the Regulus with freſh Antimony, as in the for- 


mer Experiments. | | 

The remaining Antimony being reduced to a Regulus by firing with Nitre 
and Tartar, as before, and that Regulus exhaled upon the Coppel, there re- 
mained of Gold 19 gr. This was leſs Fine than that fetched out of the firſt 
Antimony in the former Experiment. But this Imparity was wholly from 
the Alloy; and upon refining it, firſt with Lead upon the Coppel for fetch- 
ing out the Copper, it weighed 174 gr. having loſt 12 gr. and then with the 
Aqua fortis, after the melting down with more than the double Weight of 
Silver, upon which Operation there remained 15 gr. and that not perfect 
fine, but retaining ſomewhat of Silver; but finer than Crown Gold allayed 
with Silver; upon the Touch, about 23 Kerats. 45 

The Loſs of Gold is thus computed. From the firſt Quantity of 1412 gr. 
a 12th part or about 114 gr. being deducted for Alloy, the Remainder is 


1295 gr. And the ſeveral Parcels of fine Gold produced of the Regulus, ac- 


By exbaling 
tbe whole 
Antimony, 
16. Po 960. | 


cording to the Account given in particular, being 24 gr. 28 gr. 55 gr. 143 
gr. all together make 1214 gr. ſhort of the firſt Quantity by 8½ gr. or very 
near one Sixteenth. Fc 7 LE 
3. A Parcel of Crown-Gold, weighing 823 gr. was melting down with 
an Ounce of Antimony, and the Aniimony was exhaled in a Crucible to 
a Regulus. Then the Antimonial Part of that Regulus was exhaled on a 
Coppel : Whereupon there remained 84 gr. or 13 gr. more than the firſt 
Quantity. This muſt happen for want of a Heat ſtrong enough at laſt to 


force off all the Antimonial Subſtance. Whence afterward, upon melting 
in a Crucible, it came forth 80 gr. the 23. wanting, being leſs than the 


leaſt Part of the Proportion of Copper, that muſt be in it, according to 
the uſual Alloy of Crown Gold. And that there remained Copper in this 
Gold, appeared by the black Complexion of it upon Nealing ; as alſo by 


the Loſs upon working it with Lead on a Coppel ; whereupon it came 


forth only 76 gr. | 


So that Antimony in a far greater Proportion, doth not ſo much, as Lead, 


in exhaling or ſeparating Copper from Gold; if the Work be done *meerly 4 


by Exhalation; but doth only retain it with itſelf, whilſt the Gold ſeparates 
and ſettles in a Regulus at the bottom. Neither is it ſo deſtroyed, but that 
it may, in part at leaſt, be united to the Gold again. 
5 nw . m— een Papers 


* 


( 599 ) 


CVI. Papers of 1% General Uſe, Omitted. 


1. Articles of Inquiries concerning Mines ; by Mr. Rob. Boyle. n. 19. p. 30. 

2. Some Uſes of Vaults and Cold Conſervatories in diſcovering Minerals, , 1 
intimated; by Dr. Jo. Beale. W 

3. Several Coal- Boreings near Leeds in Yorkſhire, in the Year 1659, for the n.480. 5.7. 
Concerns of a private Family, communicated by Dr. A. Liſter. 

4+ Enquiries concerning Quarries and Stones, and the ancient Way of Tem- 293-p.6012, 
pering Tools, for cutting Porphyry and other hard Marbles, 

5. Several Curioſities relating to Amber, lately ſent to the Royal Society n. 248. p49. 
from Philippus Jacobus Hartmannus, and which are now in their Repoſitory at 


Greſham College. 
6. Enquiries about the Salt-Springs in ad eng and Cheſhire ; by Dr, 1. 20. p. 359. 


Beale. 

Queries concerning Sal-petre. n. 193. p. $0, 
8. The Way uſed in the MoguPs Dominions, to > make Salt -Petre. Ex- n. 6, P+ 10s 
tracted from Mr. Thevenot's Voyages. 
9. Some Natural Curioſities ſent the Royal Society from Sicily ; by Dr. Peter uus b. 612 


Silveſter. 


CXVII Accounts of Books Omitted. 


1. The Mundus garen of Athanaf us Kircher. | n. 6. p. 109. 

2. Admirandorum Foſſilium, que in Tradtu Hildeſneimenſi erer. De-, 
ſcriptio; Iconibus Hlaſtrata; De Frederico Lachmund en 1669, 
in 410. 

Lexzioni alla Natura dele Moffette, &c. Diſcourſes concerning the Na- 120%. RY 
ture of Damps; by Leonardus Capuanus, a Member of the 5 of the 
Inveſtigantes. Naples, 1683. in 40. | 

4. Difſertationes Medico- Phyfice de Antris Lethiferis; de Montis Veſuvſi in- gcc, 0s, 
cendio; de ſtupendo Oſſium Coalitu, de Immani Hypogaſtrii ſarcomate, a 
Bernardo Connor, M. D. Oxon. 1695. in 8 vo. 
5. Franc. Travagini, fuper Obſervationibus a ſe fattts tempore Ultimorum Ter- n.60.y,1084, 
re Motuum, ac potiſimum Raguſiani, Phyſica Diſquifitio z ſeu, Gyri Terre 
Diurni Indicium. Lugduni Bat. 1669. in 40. 

6. Hiſtoria & Meteorologia Incendii Etnæi, Anno 1669. Joh. Alph. Borelli, «. 75.5. 22 60. 
Regio Julio. 1670. in 410. 

7. Epiſtola ad Regiam Societatem Londinenſem, qua de _— . 
Motibus diferitar, & vera eorum Cauſa eruuntur. Lond. 1693. in 40. 
Ss. 32 Philoſophical Eſſay, declaring the probable Cauſes of Stones in the ns 1 p.10. 
greater World, in order to find out the Cauſes and Cure of the Stone in the 
® Kidneys and Bladder of Men; by Dr, Tho. "TOE Lond. in 800. 


77. 3016. 


9. Hiſtoire 
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n. 23. 5.449. g. Hiſtoire des Joyauæ & des Principales Richeſſes de POriemt 8 de POcci- 
dent, par le Sieur Chapuzean. 
n.84.p.4%95- 10, An Eſſay about the Origin and Virtues of Gemms, by the Honoura. 
:o ble R. Boyle, Eſq; Lond. 1672, in 809. The ſame in Latin, 
n.67-p2039 11, Eraſmi Bartholini Experimenta Cryſtalli Ilandici Diſ Diaclaſtici, . 
mira & inſolita Refractio detegitur. Hafniæ 1669. 
. 48. p53. 12. Hiſtoria Amber- Griſeæ, Auth. Fuſto Rlobio. | 
n. 265. p. 3 13, Diſcription de la piece de Ambergris que la Chambre q. Amſterdan a 
recue des Indes Orientales, peſant 182 Livres: Avec un petit Traite de ſa 
|  Origine & de fa Vertue, par Nicolas Chevalier, a Amſter. 1700 in 410. 
n. 58. p. 120 14, Fo, Ludov. Ganſii M. D. Coralliorum Hiſtoria, Francofurti 1669. in 129 
n. 51. p. 200 . 15, Ihe Natural Hiſtory of Nitre, or Philoſophical Diſcourſe of the Na- 
| ture, Generation, Place, and artificial Extraction of Nure, with its Vir- 
tues and Uſes, by Will. Clark, Lond. 1670. in 8v0. 
a. 40. p.810, 16. Scrutinium Chymicum Vitrioli. Auth. Job. Georgio Triunpbo. Jena 
166% in 4% 
n. 71. p. 16217. Theod. Kerkringii M. D. Commentarius i in Currum Triumphalem Antimo- 
nii Baſil Valentini, a ſe Latinitate.donatum. Amſtelodami 1671. in 12% 
n. 176, p. 18. Trederici Hoffmanni Fred. Fil. M. D. Exercitatio Medico- Chymica de 
1208: Cinnabari Antimonii. Lugd. Bat. 1685. in 8vo. 
n.60.p.1086, 19. De Lafe Lune Dillertatio Medica Joannis Danielis Majoris, P. & 
M. D. Kiloni 1667. in 410. 
n.66.p.20144 20. Metallographia, or an Hiſtory of Metals, by Jo. Melſter, Practitioner 
in Phy ſick and Chirurgery, Lond. 1670. in 4to, 
1. 108. p.167. 21. I. The firſt Book of the Art of Metals, written in Spaniſh by Alonſo 
Barba, &c. and Engliſb'd by the Right Honourable Edward Earl of Sand- 
wich, Lond. 1674. in 8V0, 
n. 109.5411. 2, The ſecond Book of the Art of Metals, wherein is taught the common 
Way of refining Silver by Nie hi ver, with ſome new Rules added for the 
better Performance of the ſame : written in Spaniſh by Alonſo Barba, and 
Engliſh*d by the Right Honourable Edward Earl of Sandwich, Lond. 167 4. 
in 8 vo. 
Ph. Col. n.3. 22. Prattica Minerale del Marcheſe Marco Antonio della Fralla, in Bologna, 
R M 
n. 147. p.189. 23. Fleta Minor, or the Laws of Art and Nature in knowing, judging, 


and aſſaying, fining, refining, and inlarging the Body of confined . 
Sc. By Sir Fo. Pettus. 


n. 132. 5.8 14. 24. A Touchſtone for Gold and Silver Wares, or a Manual for Goldſmiths 
and all other Perſons, whether Buyers or Sellers, or Wearers of any manner 

of Goldſmiths Work, Sc. By V. B. of London, Goldſmith, in 800. 
p.432. 25. Job. Joachimi Becheri Spirenſis, M. D. Experimentum Chymicum 


ovum, quo artificialis & inſtantanea Metallorum Generatio & Tranſmutatio 
ad Oculum demonſtratur, iT avcafvri: 1671, in 8v0. 
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CHAP IV, 


Magneticks. 


L. 1. Conſiderable Loadſtone was digged out of the Ground in Devon- 7 ow coy 
| ſhire, which weighed 60 J. It takes up no great weight, yet it Vonchire; B 
moves 3 Needle about 9 Foot diſtant. Some part of it was broken off, 00 pints 
which being in its proper Place, adds much Strength; for without that, it 5. 43. 
moves not much more than 7 Foot. 5 
2. I can aſſure you, that thoſe Courſes, Veins or Loads, where Loadſtones 1 
are found in the lower parts of Devonſhire (either as they lie ſparingly here Ph. Col. a. 1. 
and there amongſt Iron Ore, or as they lie in confiderable Bodies with it) do.. 
all generally run Eaſt and Weſt; which is contrary to the Imagination of 
thoſe who have thought that the Loadſtone gave a northerly Direction, be- 
cauſe its natural Poſition in its Mine was (as they fancied) North and South. 


II. 1. A noble Perſon did affirm, That a Needle of a Sea-Compaſs, put * 
in a good Iron Mine (which, he ſaid, yielded 23 Pounds of Metal, out of 


ont; B 


120 Pounds of Ore) was not ſenſibly moved thereby. ine 


2. Intelligent Perſons ſay, That all the perfection of our Sea-Compaſſes, 
as yet, conſiſted in this, That the Needle be touched with good Loadſtones, 
and well librated, and that the Variation be truly placed. 

3. I have often made Tryal with many Needles, touching them in each 5 % Sel- 
Hemiſphere of the Stone, with all Variety of ways I could imagine, to find 5. 4:3. 46. 
if it were poſſible by that means, to cauſe any of theſe Needles to vary in its? 478: 
Direction; but all of them conformed to the Magnetical Meridian, ſtand- 
ing North and South, as other Needles, that were touched upon the very Pole 
of the Stone. 2 ö 5 

All Needles touched upon different Loadſtones of ſeveral bigneſſes and diffe- 
rent Virtues, in all parts of the World, agree in this Magnetical Harmony, 
that they all give the ſame Directions. | 

Having ſometimes drawn a Needle only over the Pole of the Stone, with- 
in the ſphere of its Virtue, without at all touching the Stone ; it hath re- 
ceived-the ſame directive Quality, tho? not altogether ſo ſtrong as if it had 
been really touched upon the Stone itſelf, I have alſo touched Needles with 
faint ſtrokes, and other Needles with ſtronger ; all theſe Needles received the 
ſame effect upon the Stone, both for Strength and Direction. But the nature 

of the Steel, whereof the Needle is made, and the temper that is given there- 
unto, cauſeth different Effects, as to the Strength it receiveth from the Stone. 
So that I can infuſe ſuch Virtue into a piece of Steel, that it ſhall take up a 


Vror of Iron of 2 Ounces Weight or more; and give allo to a Needle, the 
irtue of conforming to the Magnetical Meridian, without the help of a 
Loadſtone, or any thing elſe, that hath received Virtue therefrom. | 

Vor. II. Hhhh — <1 
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282 : 4. I took a Loadſtone unpoliſhed, which attracted but meanly ; and 1 
olepreſs, 


25. P. 506, heated a Lath-Nail glowing hot, nimbly applying the North Pole of the 
ſaid Magnet to it, which quickly took it up, and held it ſuſpended. Then 
I caſt the Stone into the Fire, and when it was red hot, I applied the North 
Pole to another Lath-Nail cold and untouched before, which it took up but 
faintly, yet held it ſuſpended. Two or three Days after, I found that the 
Loadſtone attracted then as ſtrongly, as before it was caſt into the Fire. 


Ne Reſpes III. All the way from England to 10 deg. North Latitude, the North 
of :beNeedl* Point of the Needle refpected the upper end of the Iron, and the South Point 


to a piece of 
Tron, beld the lower end, very ſtrongly. | 3 
988 Lat. 99 42 N. and Meridian diſtance from the Lizard 9 32 W. The 
ralClimates; S. Point of the Needle did ſtrongly reſpect the lower end of the Iron, but 
75 1213. 7 the N. Point did not fo ſtrongly reſpect the upper end, as before. Lat. 4 
33 N. and the Meridian Diſt. 5? 18 W. from the Lizard, the North 


Point of the Needle begun to decline from the upper end of the Iron, and 


the South Point to incline more ſtrongly to the lower end. Lat. oo 52'S. 


and the Meridian Diſt. 119 52' W. from the Lizard, the North Point of 
the Needle would not reſpect the upper end of the Iron, nor the lower end 
neither; but the South Point did ſtill incline to the lower end, tho? not fo 
ſtrongly. akt 193 bl. | 
Ege 17'S, and Meridian Diſt. 15% 9 W. from the Lizard, the South 
Point of the Needle would turn to. the lower end of the Iron, about two 
Points; but remove the Iron any farther, and it would fly away from 
it, and reſpect the Poles. again; but it would not reſpect the upper end 


at all; neither would the North Point reſpect either: But lay the Iron 


Horizontal, and let the ends of the Iron reſpect the Poles of the World, and 
the North Point of the Needle would turn to the South end of the Iron, and 
contrarily the South Point of the Needle would turn to the North end of the 
Iron, and alter its reſpect to the Poles 5 or 6 Points, and no farther; but 
hold the Iron perpendicular, and put the middle thereof to the Needle, it 
would till reſpect the Poles. _ 20197297211 l Ot 
Lat. 8 17'S. and Meridian Diſt. from the Lizard 179 35'W. the North 
Point of the Needle would not reſpect the upper end of the” Iron, but ra- 
ther forſake it, but the South Point would ſtill ſomething reſpect the lower 
end, and alter its true Poſition about 2 Points; but the the Tron and lay 
it aſlope over the Compaſs, ſo that the upper end be towards the” South 
Pole, and the lower end to the North, and then the North Point would 


reſpe& the lower end, and follow it; but if you point the upper end 


to the North, and the lower end to the South, the North Point will 
forſake it. But if you lay it Horizontal, it would do as in the foregoing 
Obſervations. | | 
Lat. 15% OO S. and 209 oo' W. from the Lizard, the South Point of the 
Needle began to reſpect the upper end of the Iron, and the North Point 
the lower end, and followed it about one Point; but lay the Iron Horizontal, 


and the North Point reſpected the South end of the Iron, and contrariwiſe, (Sc. 
3 5 9 
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Lat. 20? 20, S. and 19? 20˙ W. from the Lizard, the South Point of 
the Needle reſpected the upper End of the Iron, and the North Point the 
lower End pretty ſtrongly, and followed it 3 or 4 Points; but lay it Hori- 
Zontal, wet x it would do as before. 
Lat. 299 25'S. and 13* 10 W. from the Meridian of the Lizard, the 
South Point of the Needle reſpected the upper End of the Iron, and the North 
Point the lower End ſtrongly. e e 


a Magnetick Needle; and that the ſame End held upwards, becomes a South p.: 
Pole, ſc. attracts the North End of the Needle and repels the South End. 
I call that a mutable Pole, which may be North or South, as you hold it; 
I and a fixed Pole that which does not change however you hold it. 
1 2. The Species of the Pole, whether North or South, may be found by 
E paſſing the Iron Rod through Cork or Wood, and then leaving it to ſwim on 
| Water it will turn to its proper Pole: But this Way is ſlow and not nice. 
A better Way to try, for Inſtance a North Pole, is to hold the Iron perpen- 
dicular to the Horizon, and to try whether being held under the North End 
of the Needle, it attracts it. But a yet better Way is to try whether the 
q upper End of the Rod attract the South End of the Needle: for Attraction 
3 is more ſenſible than Expulſion. Eg, | 
3. A fixed North Pole may be made with all the Ways and Rods that you 
can make a fixed South Pole ; but not vice ver/a, for there are many Caſes 
wherein you can make a fixed North Pole, but not a fixed South Pole: And 
whatever Way you get a fixed South Pole, it is weaker than a fixed North 
Pole made the ſame Way. Applying a Needle to an erect Bar, beginning at 
the Top, and ſo down, the Needle turns not at the Middle, but nearer. Of 
| ſome Rods you cannot make a fixed South Pole primarily, yet you may con- 
ſequentially ; ſo you may make one End a fixed North Pole, and then the 
other End of. thoſe Rods may, without more to do, become a fixed North 
Pole. But this does not always hold, for the one may be a fixed North Pole, 
and the other may be a mutable Pole. Re, nn 
4. Fire deſtroys all fixed Poles, ſc. whether made by the Magnet, or other- 
ways; but it increaſes, or rather leſs hinders that Magnetiſm, which pro- 
ceeds from the Earth; ſc. a Wire or Rod of Iron heated at one End, that 
End is a mutable Pole, but more vigorous while hot than cold. The Vi- 
gour of mutable Poles is more in great than little Rods ; bur it is otherwiſe 
1n fixed Poles. | 5 . 
5, Heat the End of a Rod of Iron red hot (or heat all the Rod) and 
cool that ignited End Northward, it will be a fixed North Pole; if cooled 
South it becomes a fixed South Pole. This ſay Gilbert and others from Expe- 
rience: But I ſay, this holds but in ſome Caſes; ſc. if the Rod is ſhort, you 
cannot make a fixed Pole that Way. Take a round Wire whoſe Diameter is 
Inch, and length 10 Inches, you cannot produce a fixed Pole by Ignition; but 
if this Wire were longer, — 1 long, or never ſo much longer, 
* EEE It 


IV. 1. It is known that a Rod of Iron held perpendicular to the Horizon, 74e P. lariiy 
or inclining, the lower End is its North Pole, or attracts the South End of 7 8 By 
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it is capable of a fixed Pole by Ignition. Again, take a round Rod 30 Inches 
long, and 1 Inch Diameter, this Rod is not capable of a fixed Pole at that 
Length, though the leſſer was capable at that Length. And ſo my Experi- 
ments give me reaſon to think, that there is no Rod nor Bar of Iron ever { 
thick, but which if it had Length enough would be capable of a fixed Pole by 
bare Ignition; for of that I only ſpeak in this Paragraph: And there is no 
Rod ever ſo ſhort, but which if you make it ſufficiently thin, is capable of 
a fixed Pole. So when in a Rod I could not obtain a fixed Pole at 21 Inches 
length in that thickneſs, I could, by making the Rod thinner, produce a 
fixed Pole even in the length of one Inch and leſs, and the Pole ſhould be of 
what kind I pleaſed. The Terminus, or neceſſary length, for every thick- 
neſs, increaſes more than you would be apt to think. 

6. Heat a Rod, or its End red hot, and thoroughly cool this End down- 
wards or towards the Nadir, it will have ſomething more Magnetiſm than 
if cooled Horizontally towards the North. But the better Way is to cool it 
a little inclining towards the North. I cannot find that multiplicity of Ig- 
nitions does produce more Magnetiſm than one good Ignition; but it muſt 
be thoroughly ignited. Nor can I find by many Experiments, what quench- 
ing in Water ſignifies to the producing or hindering Magnetiſm ; but many 
Ignitions may accidentally promote it by purifying the Iron. . 

7. Dr. Power ſays, That if we hold a Rod Northward and hammer in that 
poſition the North End, that will become a North Pole, i. e. a fixed North 
Pole: Contrarily if you hammer the South End. But this is true (as I ſaid 
before of. Ignitions) only in Rods of a certain length and thickneſs. 

8. What is ſaid of Hammering is to be underſtood of Filing, Grinding, 
Drilling, Sawing; yea, a ſoft Rubbing, provided it is long, will produce 
fixed Poles. The more heavy the Blows are, cæteris paribus, the Magnetiſm is 
the more. I ſay, ceteris paribus, as when the Blows be not ſo heavy in either 
Caſe as to flat; for flatting the Iron produces more Magnetiſm, though other 
things do not vary. A few hard Blows will produce as much Magnetiſm as 
many, yet a ſoft Blow may produce but little Magnetiſm. The utmoſt Mag- 
netiſm that I could produce in ordinary Rods this Way, did not exceed that 
which an ordinary Loadſtone would have infuſed. 145 

9. Beating many Rods Northward, whoſe Lengths I knew ſufficient, 1 
never failed of producing a fixed North Pole; but Hammering the fame or 
like Rod Southward, I found that I could not produce a fixed South Pole, 
only a mutable Pole ; nay, Hammering one full South, I produced a fixed 
North Pole. Then I thought the Reaſon might be, that the hammered 
South End on the Anvil was a little lower than the End which I held in my 
Hand: Then I held the End higher, and ſo Hammering it South upwards, I 
never failed producing fixed South Poles in proper Rods. 925 
10. Old Drills and Punches are fixed North Poles, becauſe almoſt conſtant- 
ly uſed downward : But now Drills are either mutable Poles or weak 
North Poles. When I ſay, a new Drill, I do not mean one made upon the 
Spot, for that is probably a North Pole, becauſe quenched downwards in 
Water; but then ſuch Polarity made by bare Ignition, is a weak ole: 
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and ſoon decays and turns to a mutable Pole: But I mean a Drill which 
though never or little uſed, yet has been made ſome Days or Weeks. Drill 
. with this Southward Horizontally, and it is a Chance if you produce a fixed 
* South- Pole, but much leſs, if you drill South downward : But if you drill 
South upwards, you may make it a fixed South- Pole. 2 

11. The ſtronger the Polarity is, the longer it will laſt, A weak fixed 

Pole may degenerate into a mutable Pole in a Day's time; yea, I have 
B known it in a few Minutes, while expoſed to the Air, and held in a poſition 
5 contrary to its Pole; on the contrary, we find Needles touched with good 
TLoadſtones, hold that Virtue a great while, if kept from Air, and in a meri- 
= dian Site. FE ne 
5 12. The Loadſtone itſelf will not make a fixed Pole of any Iron; it muſt 
have a proper Length if it is thick; or if it is ſhort, it mult have a ſufficient 
Thinneſs. So ordinary or weak Loadſtones cannot fix a Pole in a thick 
ſhort Key, which yet they will do in a little Key. So in a ſhort thick Iron 
tapering, a Loadſtone may fix a Pole in the little End, when it cannot in 
the great End. 5 

13. When Ignition, Hammering, or a Loadſtone cannot make fixed Poles, 
it ruſt not be thought that it can do abſolutely nothing on ſuch Rods; for 
even then it may be found, that there is an Effect of Magnetiſm in them diſ- 
cernable enough otherwiſe, though not enough to make fixed Poles. 

14. When you have the due Length for making of a fixed Pole, you will 
find the making one a fixed North, will conſequently render the other a fixed 
South- Pole : But if keeping the ſame Diameter of this Rod, you increaſe 
its Length enough, the making one End a fixed North- Pole will not neceſſa- 
rily make the other a fixed South- Pole, but leave it a mutable Pole. So if 
you by a like primary Operation make the ſecond End a fixed Pole, the farſt 
End will loſe its Fixity, and become mutable. 

I ſay, there is a certain Length ſuited to every thicknefs of Iron; to leave 
one End mutable, while the other is fixed, and the thicker the Iron is, the 
greater is the Length. | „ | 

15. If you farther increaſe the Length of the ſame Rod, you will attain 
ſuch Length, that when you have fixed a Pole on one End, and then go to 
fix the other le the Fixity of the firſt will not be deftroyed, and that End 

] 
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become mutable as before; but the Fixity of the firſt End will remain, and 
ſo you make both Ends two fixed Nori h. Poles, or two fixed South- Poles, I 
ſay, the ſhorteſt Length (for there is no Terminus of the greateſt Length) for 
this is more in thick than in thin Iron. | 
16. The aforeſaid Lengths are leſs, according to the Strength of Magne- 
tiſm; /c. Ignition requires a greater Length than when a Rod is actuated by 
a Loadſtone, and a Rod touched with a ſtrong Loadſtone requires lels Length 
than one touched with a weak one, 


V. 1. I cauſed 6 or 7 ſeveral Drills to be made before my Face, and the Bit By . Bal- 
or Point of every one became a North- Pole, only by hardening, before they ever 8 5 
came to be worked, either in Iron or any other Matter, ſo that I cannot ſup- 


poſe 


, 
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poſe thoſe found in a Shop to have gotten their Polatity ſo much from their 
After- uſe as from their firſt Make. 


2. That Pieces of plain Iron, in ſhape like Drills (that is, ſomething long 


and ſmall) do always change their Poles as they are inverted, the End down- | 


wards being ever the N. Pole, I find not always true: For though it hold ge- 
nerally in ſuch ſmall Pieces, and always (as far as I can yet find) in Pieces 
of any Bulk, as large Hammers, Anvils, Andirons, Bars of Windows, Sc. 
yet I found ſeveral] ſmall Pieces of Steel, ſuch as the Drills are made of, to 
have fixed Poles, one End North, the other South, in whatever Poſtures J 


held them. Some of theſe very vigorous in ſuch their Polarity, others 


ſhewed plainly a Tendency to ſuch a Pole, rather than the other, yet fo 


_ faintly, that it applied contrary to their Inclination (that is at the upper 
End, if it affected to draw the South, or the lower End, if the North: 


They cauſed the Needle to ſtand in Æquilibrio, Eaſt and Weſt ; the particu- 
lar Inclination of one End ſeeming, in ſome Pieces, quite to conquer; in 
others, quite to hinder that more general Polarity they both acquire, by be- 


ing either upward or downward. Yet this ſeems only to be found in ſmall 


Stems of Iron; the being either upward or downward always prevailing in 
Pieces of great Bulk. 7! 5 | 

3. I took my Knife which had been touched a quarter of a Year or more 
before, and profering it to the Needle, it drew the North Pole; which hap- 
pened right for my Purpoſe. I whetted it briskly on a dry dirty Threſhold, 
and being thin, it became very hot towards the Point, the Edge being whet 
away to a Wire, as they term it, I {truck the very Top, and Back towards 
the Top againſt the Ground, as I had Cone the Sides, to deſtroy and rub off, 
if I could, all the former Polarity, which was Sou⁰p ward: then offering it 
again to the Needle, it drew the South End, and was quite changed. To con- 
firm the thing, I touched the ſame Knife again with the North Pole of my 
Load-ſtone, and it drew vigorouſly the Norihb End of the Needle. I whet- 
ted it again ſtrongly in the ſame manner, and it changed again. This I 
repeated five or ſix times, and it ſtil] changed by whetting, eſpecially on the 
Sides towards the Top of the Knife; the very Top and Back, which could not 
be whet to ſo great an Heat, retaining ſtill ſome Affection for that Pole the 


Load-ſtone had inclined them to. This I tried with a Knife of a thicker Blade; 


but I could not with my Hand whet it to that Heat, as to have the ſame 


Effect wrought upon, as my own; though I uſed ſuch Force as at laſt to 


break it in two. 


— 


4. I ſuppoſe that bare Drilling might be able to give a Polarity to a Drill, 


if it could be made indifferent, as well as Filing does, if the Drill be uſed 
lo briſkly as to be made as hot as the File makes the Iron. And though a 


 South- Pole given by the Magnet cannot be taken off by the Heat of a briſk 


Motion, as that of Drilling, which yet by the Experiment of my Knife 
leems to be contradicted ; yet perhaps the Heat may be great enough to 


produce a Polarity in an indifferent Piece of Iron, as may be done in 


little indifferent Drill-like Pieces of Steel, by Filing. 


5, Two 


AN 
ye 
1 
EY 
. 
a 
. 
(ig 


( 607 ) 


5. Two Degrees to the Northward of the Line, the North Point of the 
Needle did incline 8 Degrees downwards; but as we went to Southward,/*r»:d 5yMr 


it was inclined above 48 Degrees upward. 


VI. 1. An. 1666. Fan. 13. In Rownham Meadows near Briſtol, by the 
Water-ſide, Capt. $/urmy took the following Obſervations, 


— „ —_— —_— * 
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In this Table, he notes the greateſt Difference to be 14, and taking the 


The Dee lina- 
tion of the 
Nerd, ob 
1 | 


am, n. 264. 
P. 577. 


Magnetical 
Variations, 
near Briſtol, 
by Capt » Sills 
Sturmy, u. 
37. P. 726. 


Mean for the true Variation, he concludes it then and there, to be juſt 125 


27. He obſerved again in the ſame Day of the next Year, viz. June 13. 
1667. and then he found the Variation encreaſed but 6 Weſterly. 
2. An. 1630. I traced 3 different Meridian Lines in ſeveral Places of Paris, 


and found, that the Needle declined 4z deg. North Eaſt, which having pub- 


liſhed and made known here to the Curious, and to Artiſts, ſome of whom 
counted 9 or 10 deg. according to the Tradition and Writings of Orontius 
Fineus, and Caſtle Franc; others, 11x deg. following Sennertus and Offuſus : 


all at firſt rejected my Obſervation, and as commonly new things meet with 


Alt Paris, by 
M. Petit, . 
28. P. 527. 


Obſtacles and Contradictions, before they are eſtabliſned, thoſe that could 
not contradict what they ſaw, pretended that this Variety did perhaps pro- 


ceed from the greater or leſſer Vigour in the Loadſtones employed to touch 


with, or from thence, that the Needles had been touched nearer to or farthe 


from their Poles. 


To remove the Objections, and to try another Quality which Gilbert had 
aſſigned to Terella's, I cauſed a Magnet to be turned with the Powder of Eme- 


ry, till it became a ſpherical half Inch in Diameter, its 3 Centers of Magni- 
tude, Gravity and Strength being the ſame, with ſo much Juſtneſs, that after 
I had exactly found the two Poles of this Stone, I cauſed 2 ſmall Holes to be 
made therein, to ſupport it by two Points of Needles, as by two Pivots ; 


which having put in a Meridian of Braſs, and ſuſpended the Ball betwixt 


them and a little Globle, it was ſo eaſily moveable, that I made it turn every 
| | my | | way 
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way with a Blaſt only of my Mouth, and it ſtopped indifferently, now in 
one, then in another Place, not any ſide of it prevailing. 


This Stone, being thus prepared without any Defect in Virtue or Figure, 


uniform, homogeneous, equilibrated, was adjuſted on its Meridian and an 


Horizon, and ſo placed on its Meridian Line, that the Poles thereof anſwered 
to the Poles of the Heavens. The Succeſs was that it had not any Motion 


at all: whence I thought the Propoſition of Gilbert, that ſuch a Stone fo po- 


ſited would turn round in 24 Hours, was ſufficiently refuted. 

This Stone, together with others (whereof the Poles were well marked) 
ſerved me alſo to find out, whether the Needles touched in different places, 
nearer to or farther from the Poles, had dilterent Declinations. Which ha- 


ving tried frequently, I found no Difference at all in the Declination of the 


Needles, but all of them declined then from the Meridian 44 deg. from the 
North-Eaſtward. I alſo found it to be the ſame in many places, from Breſt 


in Britany to the Valtoline amongſt the Alps. I believed at firſt, that che 


Antients had ill obſerved the Variation; but I' was ſoon undeceived of this 
Error, by the Obſervations in England, of Mr. Burrows, An. 1580. of Mr. 
Gunter, An. 1612. and of Mr. Gellibrand, An. 1633. which did aſſure me, 
that thoſe Declinations were not conſtant. 

And that I might be convinced by myſelf, in June, An. 1660, after I had 
very exactly traced a Meridian by many Azimuths, before and after Noon, 


with a Braſs Quadrant of 6 Foot Diameter, and applied good Needles upon 


it; the one of 7, the other of 10 Inches long, I found that they declined but 


one Degree, or thereabout : And the laſt Year (1666) I found no more but 


10 Minutes on the ſame Meridian. And methinks that the Declination this 


Year (1667) is ſtill leſs, but yet ſome Minutes towards the Eaſt, at leaſt at 


Paris. But I doubt not but in 12 or 15 Years the Declination will be 12 deg. 


At Rome, 

7 M. Adr. 

uzout, N. 
58. h. 1184. 


North-weſt : As I have prognoſticated by my Hypotheſis, which maketh the 
Declination to vary a Degree every 7 or 8 Years. 

3. An. 1670. M. Adrian Auzout made the following Obſervation here at 
Rome, on many meridian Lines, with a Needle about 6 Inches long, and on 
all the Lines it was ſeen to decline ſomewhat more than 2 deg. Weſtward, 
and on ſome near 23 Degrees. But by the Obſervations here made formerly, 
it appears, that the Needle hath declined Eaſtward to 8 Degrees, and hath 


afterwards been diminiſhing, until it comes to the other part, where we 


find it at preſent. 


It ſeems not, that this Difference of 10 deg. and more, can be attributed to 


the Change of the Pole of the Earth, or to the Magnet, or to the Iron, that 


are found in certain places, becauſe there is bur little Loadſtone; and M. Au- 


zout affirms, that the Mines which he hath ſeen, make no Impreſſion at all on 
the Needle, ſo that 'tis difficult to hit the true Cauſe of ſuch a Variation: 

Yet however, if the Direction of the Magnet, and of the Needle touched by 
it, depends upon the Flux of a certain Matter, paſſing through the whole 
Earth, or the exterior parts of it, ſtrait along the Axis, it may be ſaid, that 
it proceeds from Changes made in the ſaid Flux, which fappotng the Inequa- 
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lities of the Earth, and the Alterations made continually therein, as well ar- 
tificial by Excavations, and ſuch like other Works, as natural by Corroſions, 


cauſed by Fire and Water, or by the Generation of Metals and Stones; be- 
ſides the various Changes we cannot think of, by reaſon of the little Know- 


ledge we have of ſo vaſt a Body as the Earth, cannot but in progreſs of time 


change its Situation. The Inequalities of the Earth may in time occaſion 
ſome bending in the Current of this Magnetick Matter, and make it change 
its Bed and Channel; whence it comes to paſs, that the Needle changeth its 
Direction, according as the Current changeth which directs it. And if it ſhould 
be ſo, there would be no hopes of finding a regular Hypotheſis for that 


Change; foraſmuch as it would depend upon Cauſes that have no Regularity 
at all in them, as moſt of the Mutations of Nature are. 


4. An. 1642. I obſerved the Declination of the Magnet here at Dantzick, as f: Danteick 


a b | , * by Mr. He- 
did M. Linnemannus about the ſame time at Koxingsberg, and we both found the le ©. 6 


velius, u. 64. 


Magnetick Needle at that time to decline from the North 3 deg. 5 min. Weſtw, P *259 


But now (Jun. 22. 1670. S. N.) it is far otherwiſe, for it declines at preſent, 
as I have very carefully obſerved, 7 deg. 20 min. to the ſame Quarter, ſo that 
in the ſpace of 28 Years, that Declination is increaſed 4 deg. 15 min. In the 
Year 1628, if I remember aright, I found it near 1 deg. Weſtw. which Decli- 


nation was affirmed by the learned Petrus Crugerus (once my worthy Precep- 


tor) to have been about the beginning of this Age, or the end of the next fore- 


going, 8 deg. 30 min. Eaſtw. Hence it appears, that this Declination of the 
Loadſtone doth here, at Dantzick, encreaſe each Year to 9 min. 6 ſec. which is 
ſufficiently confirmed by the Obſervations made at Lime-Houſe, near London, 
by thoſe three famous Enghſhmen, Burrows, Gunter, and Gellibrand. Of whom 


the Firſt found the Declination A. 1580. to be 11 deg. 16 min. the Second, 


5 deg. 36 min. 30 ſec. An. 1622 ; the Third, 4 deg. 3 min. 3o ſec. A. 1634. 
I cannot yet deviſe any cauſe of thoſe Appearances, except we impute 


them to a kind of Libration in the Motion of the Earth, and the Variation 


of the Meridian. | | 


5. The laſt Summer 1680, I was preſent with Dr. Geo. Volcamer, at Nu. 
remberg, while he was making ſome Obſervations and Trials with his Magne- 
tical Needle. He repeated the Trials ſeveral Days one after another, and 


At Nurem- 


berg in Ger- 


many, by 
Joh, Chr. 


Sturmius, 


with various ways of Examination, but ſtill in every of them, with the PB. Col. ». 
ſame Succeſs ; he moſt certainly found, that the North-End of the Magne- .. 


tical Needle (which the former Age always reported to us, to vary from the 


North, and to direct or point more towards the Eaſt, by ſeveral Degrees) 
did now decline towards the Weſt near 5 Degrees. | | 


An. 1685. Sub initium Menſis Auguſti, de certitudine Meridianarum omni gM:& = 


imart, Ns 


us fieri potuit cura ex circumſpectione ſecuri redditi, applicatis variis 178. 2.283. 


yxidibus Magneticis, tam lis vetuſtioribus, que ante quinquennium huic 
uſui adhibebantur, quam aliis recentioribus plurimis, mediocris quidem 
Longitudinis, quarum maximæ ſemiſſem Pedis non excedebant, fed gracili- 
oribus & vivacibus, animadvertebamus, quod mirum, Declinationem Acus 
a priſt ina nec in uno minuto diſcrepare, ſed in quavis Meridiana exacte cum 
priori convenire, ad Occaſum Scil. 5 deg. 5 min. An autem interea temporis 

Vor. Il. [111 ulterius 
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ulterius proceſſerit, aut nune in ſitu retrogrado ejus deviatio deprehenſa fue. 
rit, quod certe caſu eveniſſe potuiſſet, non liquet, cum nec temere iſtud ſtatu- 


ere, quin in eam ſententiam, quod ſtationarius (proculdubio circularis Motus) 
in eodem puncto permanſerit, pronius abire velimuns. 


On the Coat 7. An. 1683. the magnetical Variation here at” Cabo Corſe-Caſtle, was 


4 Sine 3 deg. 49 min. from the North to the Weſtward. 


21,158.f.578, | | x | 
Magntical VII. Mr. Henry Bond having entertained an Hypotheſis of the Variations 


Y2riations of the Needle, hath (for the Examination of it) calculated the following 


predicted by 
Bond, n. 40. 
P. 789. 


— — — mmm dubn— 

rer, eg. Years . Years, Cox Lars. 5% 
16631 56] [1701][7* 19| [170689 1 | [1911 [8% 41“ 
16702 18 17027 28 [17078 9 | [1712 [8 49 
16804 oof 17037 36 | [15708]8 17 171348 56 

169005 39 [17047 45 17098 2517149 4 

170017 10% [170517 3312108 33121309. 11 


A Theory of VIII. Before I proceed to the Theory of the Variation of the Magnetical 
% ahnen, Compaſs, it is neceſſary to lay down the Grounds upon which J raiſe my 


cal Variation 


27 Mr. Em. Concluſions ; and at once to give a Synopſis of thoſe Variations which I 


Halley, = 


148. f non, AVE reaſon to look upon as ſure, being moſtly the Obſervations of perſons 


of good Skill and Integrity. 
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Hudſon's Bay 
In Hudſon's Streights 


At Sea 

At Sea 

Cape St. Auguſtine off Braſil 
Cape Frio 


In Bafjin's Bay at Sir Tho. Smith's 
At Sea (Sound 


TT 


River of Plata 


At Sea off of the Mouth of the 
Ar the Eaſt Entrance of the Ma. 
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At Diego Roiz 
At Sea 
At Sea 


gellan Streights oo W 

At the Weſt Entrance of the Ma- 

gellan Streights oo W 
Baldivia ee 
At Cape d Agulbas 30 E 
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By this Table it appears, 8 . 
Firſt, That in all Europe the Variation at this Time is Weſt, and more in 
the Eaſtern Parts thereof than the Weſtern; as likewiſe that it ſeems through- 
out. to be upon the Increaſe that way. | | | 5 
2. That on the Coaſt of America, about Virginia, New England, and New. 
foundland, the Variation is likewiſe weſterly ; and that it increaſes all the 
way as you go northerly along the Coaſt, ſo as to be above 20 deg. at New- 
foundland, nearly 30 deg. in Hudſon's Streigbis, and not leſs than 57 deg. in Baf- 
in's Bay; allo that as you ſail Eaſtwards from this Coaſt, the Variation di- 
miniſhes. From theſe two it is a Legitimate Corollary, That ſomewhere be- 
tween Europe and the North Part of America, there ought to be an eaſterly 
Variation, or at leaſt no weſterly ; and ſol conjecture it's about the eaſter- 
molt of the Tercera Iſlands, . 
3. That on the Coaſt of Braſil there is Eaſt Variation, which increaſes 
very notably as you go to the Southward, ſo as to be 12 deg. at Cape Frio, 
and over-againſt the River of Plata 20 deg. and from thence, failing South- 
weſterly to the Streights of Magellan, it decreaſes to 17 deg. and at the Weſt 
Entrance it is but 14 deg. 
4. That to the Eaſtward of Braſil properly ſo called, this eaſterly Varia- 
tion decreaſes, ſo as to be very little at St. Helena and Aſcenſion ; and to be 
quite gone, and the Compaſs to point true about 18 deg, of Longitude, Weſt 
from the Cape of Good Hope. ; | | 
5. That to the Eaſtward of the aforeſaid Places, a Weſtward Variation 
begins, which reigns in the whole Indian Sea, and ariſes to no leſs than 18 
deg. under the #quator itſelf, about the Meridian of the Northern Part of 
Madagaſcar, and near the fame Meridtan ; but in 39 deg. South Latitude, it 
is found full 275 deg. from thence eaſterly, and Weſt Variation decreaſes, ſo 
as to be but little more than 8 deg. at Cape Comorin, and then 3 deg. upon 
the Coaſt of Java, and to be quite extinct about the Molucca Iflands, as alſo 
a little to the Weſtwards of Yan Diemen's Land, found out by the Dutch in 
"042. | es 
6. That to the Eaſtward of the Molucca's and Van Diemen's Land in South 
Lat. there ariſes another eaſterly Variation, which ſeems not ſo great as the 
former, nor of ſo large Extent ; for that at the Ifland Roterdam it is ſenſibly 
leſs than upon the Eaſt-Coaſt of New Guinea : and at the rate it decreaſes, it 
may well be ſuppoſed, that about 20 deg. farther Eaſt, or 25 deg. Eaſt Long. 
from London, in the Latitude of 20 deg. South, a weſterly Variation begins. 
7. That the Variations obſerved by the Hon. Sir John Narborough, at Bal- 
divia, and at the Weſt Entrance of the Streigbis of Magellan, do plainly ſhew, 
that the Eaſt Variation noted in our 3d Remark is decreaſing apace, and that 
it cannot reaſonably extend many Degrees into the South Sea from the Coaſt 
of Peru and Chih, leaving room for a ſmall weſterly Variation in that Tract 
of the unknown World, that lies in the Mid-way between Chili and New 
Zealand, and between Hound's Iſland and Peru. — — — 
8. That in failing North-weſt from St. Helena, by Aſcenſion, as far as the 
Aaquator, the Variation continues very ſmall Eaſt, and as it were conſtantly 
- | ne 
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the ſame : So that in this part of the World, the Courſe wherein there is no 
Variation, is evidently no Meridian, but rather Northweſt. i 18 

9. That the Entrance of Hudſon's Streighis and the Mouth of the River of 
Plata, being nearly under the ſame Meridian, at the one Place the Needle 
varies 294 deg. to the Weſt, at the other 20 deg. to the Eaſt, This plainly 
demonſtrates the Impoſſibility of reconciiing theſe Variations by the Theory 
of Bond; which is by two Magnetical Poles and an Axis, inclin'd to the Axis 
of the Earth; from whence it would follow that under the ſame Meridian, 
the Variation ſhould be in all Places the ſame way. . 1 
Theſe things being premiſed, may ſerve as a ſure Foundation for this The- 
ory, That ihe whole Globe of the Earth is one great Magnet, having 4 Magne- 
tical Poles, or Points of Aliraction, near each Pole of the Afquator, and that 
in thoſe Parts of the World which lie near adjacent to any of thoſe Magnelical 
Poles, the Needle is governed thereby , the neareſt Pole being always predominant 
over the more remote. The Parts of the Earth wherein theſe Magnetical Poles 
lie, cannot as yet be exactly determined for want of ſufficient Data to pro- 
ceed geometrically : But as near as Conjecture can reach, I reckon that the 
Pole which is at preſent neareſt to us, lies in or near the Meridian of the 
Land's End of England, and not above 7 deg. from the Pole Arctick. By 
this Pole the Variations in all Europe and Tartary, and the North. ca, are 
principally governed, yet with regard to the other Northern Pole, whoſe Si— 
tuation is in a Meridian paſſing about the middle of California, and about 15 
deg. from the North Pole of the World. To this the Needle has chiefly re- 
ſpect in all the North- America, and in the two Oceans on either Side thereof, 
from the Azores weſtwards to Japan, and farther. The two Southern Poles 
are rather farther diſtant from the South Pole of the World: The one about 
16 deg. therefrom, is in a Meridian ſome 20 deg. to the Weſtward of Magel- 
lan's Streights, or 95 deg. Weſt from London; this commands the Needle in 
all the South- America, in the Pacifick Sea, and the greateſt part of the E1hiopic 
Ocean. The 4th and laſt Pole ſeems to have the greateſt Power and largeſt 
Dominions of all, as it is the moſt remote from the Pole of the World, being 
little leſs than 20 deg. diſtant therefrom, in the Meridian which paſtes through 
Hollandia nova, and the Iſland of Celebes, about 120 deg. Eaſt from London. 
This Pole is predominant in the South part of Africa, in Arabia, and the 
Red. Sea, in Perſia, India, and its Iſſands, and all over the Indian Sea from 
the Cape of Good Hope Eaſtwards to the middle of the great South-Sea that 
divides Aſia from America. This ſeems to be the preſent Diſpoſition of the 
Magnerical Virtue throughout the whole (lobe of the Earth. 

By this Hypotheſis it is plain that (our European North Pole being in the 
Meridian of the Land's End of England) all Places more Eaſterly than that will 
have it on the Weſt- ſide of the Meridian; and conſequently the Needle re- 
ſpecting it with its Northern Point, will have a Weſterly Variation, which will 
ſtill be greater as you go to the Eaſtwards, till you come to ſome Meridian of 
Ruſſia, where it will be greateſt, and from thence decreaſe again. Thus at 
Breſt the Variation is but 15 deg. at London 4+ deg. but at Dantzick 7 deg. 
Weſt, Tethe Weſtward of the Meridian of the Land's End, the Needle ought 
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* 


* 


( 614 ) 


to have an Eaſterly Variation, were it not that (by approaching the American 
Northern Pole, which lies on the Weſt- ſide of the Meridian, and ſeems to be 
of greater Force than this other) the Needle is drawn thereby Weſtward, fo 
as to counterbalance the Direction given by the European Pole, and to make 
a ſmall Weſt Variation in the Meridian of the Land's-End itſelf. Yet I ſup- 
poſe that about the Meridian of the Iſle Tercera, our neareſt Pole may ſo far 
prevail as to give the Needle a little turn to the Eaſt, though but for a very 
{mall Space, the Counterbalance of thoſe two Poles permitting no conſidera- 
ble Variation in all the Eaſtern Parts of the Atlantick Ocean, nor upon the 
Pf Coaſts of England and Ireland, France, Spain and Barbary. But to the 

eſtwards of the Azores, the power of the American Pole overcoming that 
of the European, the Needle has chiefly reſpect thereto ; and turns ſtill more 
and more towards it as you approach it. hence 1t comes to paſs, that on 


the Coaſt of Virginia, New- England, Newfoundland, and in Hudſon's Streigbis, 7 


the Variation is Weſtwards ; that it decreaſes as you go from thence towards 
Europe; and that it is Jeſs in Virginia and New- England than in Newfcund- 
land, and Hudſon's Streights. This Weſterly Variation again decreaſes, as you 
paſs over the North America; and about the Meridian of the Middle of Cali- 
fornia, the Needle again points due North; and from thence Weſtwards to 


Yedzo, and Japan, I make no doubt but the Variation is Eaſterly; and half 


Sea over not leſs than 15 deg. This Eaſt Variation extends over Japan, 72dzo, 
Tartary, and part of China, till it meet with the Weſterly, which is governed 
by the European North- Pole, and which I ſaid was greateſt fomewhere in Ruſſia. 

Towards the Soutbern- Pole the Efect is much the ſame, only that here the 
South point of the Needle is attracted. Hence it will follow, that the Varia- 
tion on the Coaſt of Brazil, at the River of Plata, and ſo on to the Streight: 
of Magellan, ſhould be Eaſterly, as in the 3d Remark. And this Eaſterly Va- 


riation doth extend Eaſtward over the greateſt part of the Ethiopick Sea, till it 


it be counterpolſed by the Virtue of the Southern- Pole ; as it is about mid-way 


between the Cape of Good- Hope, and the Iſles of Triſtan d. Alcunha. From 
thence Eaſtwards the Aſian South- Pole (as I muſt take the liberty to call it) 


becoming prevalent, and the Souih point of the Needle being attracted there- 


by, there ariſes a Weſt Variation very great in Quantity and Extent, becauſe 


of the great Diſtance of this Magnetical Pole from the Pole of the World. 
Hence it is, that in all the Indian Sea as far as Hollandia nova, and farther, 
there is conſtantly Weſt Variation: And that under the Equator itſelf, it ariſes 
to no leſs than 11 deg. where it is moſt. About the Meridian of the Iſland 
Celebes, being likewiſe that of this Pole, this Weſterly Variation ceaſes, and 
an Faſterly begins; which reaches, according to my Hypotheſis, to the Mid- 
dle of the South-Sea between Zelandia nova and Chili, leaving room for a ſmall 


Weſt Variation governed by the American South- Pole ; which I ſhewed to be 


in the Pacifick Sea, in the 6th and 7th Remarks. 7 
In the Torrid Zone, and particularly under the Equinoctial, reſpect muſt 


be had to all 4 Poles, and their Poſitions well conſidered ; otherwiſe it wil! 


not be eaſy to determine what the Variation ſhall be, the neareſt Pole being 
always the ſtrongeſt ; yet not ſo, as not to be couterbalanced ſometimes 
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by the united Forces of two more remote. A notable Inſtance hereof is in 


our 8th Remark, where I took notice, that in ſailing from St. Helena, by the 
Iſle of Aſcenſion, to the Equator on a N. W. Courſe, the Variation is very 
little Eaſterly, and in that whole Tract unalterable : For which I give this 
Reaſon, that the South American Pole (which is conſiderably the neareſt in the 
aforeſaid Places) requiring a great Eaſterly Variation, is counterpoiſed by the 
contrary Attraction of the North American and the Aſian South- Poles z each 
whereof ſingly is, in theſe Parts, weaker than the American Sonth- Pole: And 
upon the N. W. Courſe, the Diſtance from this latter is very little varied; 
and as you recede from the Aſian South. Pole, the Balance 1s ſtill preſerved by 


the Acceſs towards the North American Pole. I] mention not in this Caſe the 


European North- Pole, its Meridian being little removed from thoſe of theſe 
Places, and of itſelf requiring the ſame Variatious we here find. 


What J have here ſaid does plainly ſhew the ſufficiency of this Hypotheſis, 195 5.564. 


ſolving the Variations that are at this time obſerved. 
But there are two Difficulties not eaſy to ſurmount. The one is, That no 


Magnet I have ever ſeen or heard of, hath more than two oppoſite Poles : | 
| Wheres the Earth hath viſibly four, and perhaps more. Secondly, Ir is 


plain by the change of the Variation, not only at London, where this Diſcove- 


ry was firſt made, but alſo almoſt all over the Earth, that theſe Poles are not, 


at leaſt all of them, fixed in the Earth, but ſhift from Place to Place, where- 
as it is not known that the Poles of the Load/tone ever ſhifted their Place in 
the Stone, nor, conſidering the compact Hardneſs of that Subſtance, can ir 
eaſily be ſuppoſed. Theſe Difficulties for a long time made me deſpond, 
when in accidental Diſcourſe, and leaſt expecting it, I ſtumbled on the fol- 
lowing Hypotheſis TY | EG | 

It is ſufficiently known and allowed, that the Needle's Variation changes ; 
and that this Change is gradual and univerſal, will appear by the following 


Examples. | 


At London, An. 1580. The Variation was obſerved by Mr. Burrows, to be 
11 deg. 15 min. Eaſt. In An. 1622, the ſame was found by Mr. Gunter, to 
be but 6 deg. Eaſt. In the Year 1634, Mr. Gellibrand found it 4 deg. 5 min. 
Eaft. In 1657, Mr. Bond obſerved that there was no Variation at London. 
An. 1672, myſelf obſerved it 2 deg. 30 min. to the Welt ; and this preſent 
Year 1692, 1 again found it 6 deg. Weſt. So that in 112 Years the Direction 
of the Needle has changed no lets than 17 Degrees. | 
At Paris, Orontius Finæus about the Year 1550, did account it about 8 or 
9 deg. Eaſt Variation. An. 1640, it was found 3 deg. Eaſt. An. 1666, there 


was no Variation there, and An. 1681, I found it to be 2 deg. 3 min. to the Weſt. 


At Cape d' Agulbas, the moſt Southerly Promontory of Africa, about the 


Tear 1600, the Needle pointed due North and South without Variation, 


whence the Portugueze gave its Name. An. 1622, there was 2 deg. Weſt Va- 
ration. An. 1675, it was 8 deg. Weſt: And this Year 1692, it was curiouſ- 
ly obſerved not leſs than 11 deg. Wet. 

At St. Helena, about the Year 1600, the Needle dechined 8 deg. to the 
Eaſt. An. 1623, It was but 6 deg. Eaſt. An 1677, when I was there, I 


obſerved 
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obſerved it accurately on Shore to be 40 min. Eaſt; and now this Year it wa, 


found 1 deg. to the Weſtward of the North. 

At Cape Comorin in India, in the Year 1620, there was 14 deg. 20 miy, 
Weſt Variation ; in the Year 1680, there was 8 deg. 48 min. but in the Year 
1688, it was no more than 7 deg. 30. min. ſo that here the Needle has return- 
ed to the Eaſt, about 7 deg. in 70 Years, | 

From theſe, and many other Obſervations, it is evident that the Direction 
of the Needle is in no Place fixed and conſtant, though in ſome it changes 
faſter than in others. And where for a long it has continued as it were unalter- 
ed, it is there to be underſtood, that the Needle has its greateſt Deflection, 
and is become Stationary, in order to return, like the Sun in the Tropic. 
This at preſent is in the Indian Sea, about the Iſland Mauritius, where is the 
higheſt Weſt Variation, and in a Tract tending from thence into the N. N. W. 
towards the Red Sea and Egypt. And in all Places to the Weſtward of 
this Tract, all over Africa and the Seas adjoining, the Weſt Variation will 


be found to have increaſed ; to the Eaſtwards thereof, as in the Example ot 


Cape Comorin, to have decreaſed, viz. all over the Eaſt-Indies, and the Iſlands 
Re: 0 | £34 

After the like manner, in that Space of Eaſt Variation, which, beginning 
near St. Helena, is found all over the South America, and which at preſent 1s 


higheſt about the Mouth of Rio de la Plata, it has been obſerved, that in the 


Eaſtern Parts thereof the Variation of the Needle gradually decreaſes. And 


by Analogy we may infer, though we have not Experience enough to aſcertain 


it, that both the Eaſt and Welt Variation in the Pacifick Sea, do gradually 
Increaſe and decreaſe after the ſame Rule. BY 
| Theſe Phenomena being well underſtood, and duly 'conſidered, do ſuffici- 
ently evince, that the whole Magnetical Syſtem 1s by one, or perhaps more 
Motions tranſlated : That this moving thing is very great, as extending its 
Effects from Pole to Pole; and that the Motion thereof is not per ſallum, 
but by a gradual and regular Motion. : Yay 
Now conſidering the Structure of our terraqueous Globe, the only Way to 
render this Motion intelligible and poſſible, is, to ſuppoſe it poſſible to turn 
about the Center of the Globe, having its Center of Gravity fixed and immove- 
able in the ſame common Center of the Earth : And there is yet required, 
that this moving internal Subſtance be looſe, and detached from the externa! 
Parts of the Earth whereon we live. So then the external Parts of the Globe 
may well be reckoned as the Shell, and the internal as a Nucleus or inner 
Globe included within ours, with a fluid Medium between. Which having 
the ſame common Center and Axis of diurnal Rotation, may turn about with 


our Earth each 24 Hours; only this outer Sphere having its turbinating Mo- 


tion, ſome ſmall matter either ſwifter or ſlower than the internal Ball, and 
a very minute Difference in length of Time, by many Repetitions becoming 
ſenſible, the internal Parts, will, by Degrees, recede from the external, and 


not keeping pace with one another, will appear gradually to move either | 


Eaſtwards or Weſtwards by the Difference of their Motions. So that if this 


exterior Shell of Earth be a Magnet, having its Poles at a Diſtance from the 
TE Poles. 
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Poles of Diurnal Rotation; and if the internal Nucleus be likewile a Hagel, 
having its Poles in two other Places diſtant from the Axis, and theſe latter 
by a gradual and flow Motion change their Place in reſpect of the external, 
we may then give a reaſonable Account of the four Magnetical Poles, as 
likewiſe of the Changes of the Needle's Variations, which, till now, hath 
been unattempted. | 

The Period of this Motion being wonderful great, and there being hardly 
an Hundred Years ſince theſe Variations have been duely obſerved, it will be 
very hard to bring this Hypotheſis to a Calculus, eſpecially ſince, though 
the Variations do increaſe and decreaſe regularly in the fame Place, yet in dif- 


' ferent Places, at no great - Diſtance, there are found ſuch caſual Changes 


thereof, as can no ways be accounted for by a regular Hypotheſis ; as de- 
pending upon the unequal and irregular Diſtribution of the Magnetical 
Matter within the Subſtance of the external Shell or Coat of the Earth : 
which Defect, the Needle from the Polition, it would acquire from the Ef- 


fect of the general Magnetiſm of the whole. Of this the Variation at London 


and Paris gave a notable Inſtance : For the Needle has been conſtantly about 
oL 


1» more Eaſterly at Paris than at London, though it be certain, according 
to the general Effect, the Difference ought to be the contrary Way. Not- 


= withſtanding which the Variations in both Places do change alike. Hence, 


and from ſome other of like Nature, I conclude, That the two Poles of the 
external Globe are fixed in the Earth, and that if the Needle were wholly 


governed by them, the Variations thereof would be always the fame with 


ſome little Irregularities upon the Account I but juſt now mentioned: But 
the internal Sphere having ſuch a gradual Tranſlation of its Poles, does in- 
fluence the Needle, and direct it variouſly, according to the Reſult of the 
Attractive or Directive Power of each Pole and conſequently there muſt be 
2 Period of the Revolution of this internal Ball, after which the Variation 
will return again as before. | 
If then two of the Poles be fixed, and two moveable, I think we may de- 
termine that the European Pole is that which is moveable of the two Nor- 
thern Poles, and that has chiefly influenced the Variations in theſe Parts of the 
World: For in Hudſon's Bay, which is under the Direction of the American 
Pole, the Change is not obſerved to be near ſo faſt as in theſe Parts of Europe, 
though the Pole be much farther removed from the Axis: And that the Aſian, 
of the 2 Soul- Poles, is fixed, and conſequently the American moveable ; from 
the like Obſervation of the ſlow Decreaſe of the Variation on the Coaſt of 
Java, and near the Meridian of the 4/jan Pole. 
If this be allowed me, it is plain that this Motion is Weſtwards, and by 
Conſequence that the aforeſaid Nucleus has not preciſely attained the ſame De- 
gree of Velocity with the exterior Parts in their Diurnal Revolution: But ſo 


very nearly equals it, that in 365 Revolves the Difference is ſcarce ſenſible. 


This I conceive to ariſe from the Impulſe, whereby this Diurnal Motion was 


impreſs'd on the Earth, being given to the external Parts, and from thence 
in Time communicated to the internal. ; 
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The Period of this Motion appears, by all Circumſtances, to be of many 
Centuries of Years; and conſidering the Change of the Place, where there 
was no Variation, by reaſon of the Æquilibre of the two Southern magneti. 
cal Poles, viz. from Cape d' Agulbas to the Meridian of St. Helena, (which 
is about 23? in about 90 Years) and of the Place where the Weſterly Varia- 
tion is in its &wu4 Or greateſt Deflection, being about half ſo much, viz. from 
the Iſle of Diego Roiz to the South-Weſt Parts of Madagaſcar ; we may with 
ſome Reaſon conjecture, that the American Pole was moved Weſtwards 46 
in that Time; and that the whole Period thereof is performed in ſeven Hun- 
dred Years, or thereabouts : So that the nice Determination of this, and of 
| ſeveral other Particulars in the Magnetick Syſtem, is reſerved for remote 
Poſterity. . . 

I doubt not but this Hypotheſis of an Internal Nucleus will find Oppoſers 
enough: But the Globe of Saturn being environed with his Ring, is a nota- 
ble Inſtance of this Kind, as having the ſame common Center, and moving 
along with it, without ſenſibly approaching one Side of it more than another: 
And if this Ring were turned on one of its Diameters, it would then deſcribe 
ſuch a Concave Sphere as I ſuppoſe our External one to be. And ſince the 
Ring in any Poſition given, would in the ſame manner keep the Center of 
Saturn in its own, 1t follows that ſuch a Concave Sphere may move with an- 
other included in it, having the ſame common Center. Nor can it well be 
be ſuppoſed otherwiſe, conſidering the Nature of Gravity: For ſhould 
theſe Globes be adjuſted once to the ſame common Center, the Gravity of 
the Parts of the Concave would preſs equally towards the Center of the in- 
ternal Ball, which Equality muſt neceſſarily continue till ſome external Force 
diſturb it; which is not eaſy to imagine in our Caſe. This perhaps I might 

more intelligibly expreſs, by ſaying, that the inner Globe being poſited in the 
Center of the exterior, muſt neceſſarily aſcend, whatſoever Way it move; 
that is, it muſt overcome the Force of Gravity preſſing towards the common 
Center, by an Impulſe it muſt receive from ſome outward Agent : But all 
outward Efforts being ſufficiently fenced againſt, by the Shell that ſurrounds 
it, it follows, that this Nucleus being once fixed in the common Center, muſt 
always there remain. . . 

It may be objected, That the Water of the Sea would perpetually leak _ 
through this Shell, unleſs we ſuppoſe the Cavity full of Water : But when 
we conſider how tightly great Beds of Chalk or Clay, and much more 
Stone, do hold Water, and even Caves arched with Sand, no Man can 
doubt but the Wiſdom of the Creator has provided for the Macrocoſm, by 
many other Ways than I can either imagine or expreſs. We cannot think 


it a hard Suppoſition that the internal Parts of this Bubble of Earth ſhould 


be replete with ſuch Saline and Vitriolick Particles as may contribute 
to Petrefaction, and diſpoſe the tranſuding Water to ſhoot and coagulate 
into Stone, ſo as continually to fortify, and if need were, to conſolidate 
any Breach or Flaw in the Concave Surface of the Shell. And this perhaps 
may, not without Reaſon, be ſuppoſed to be the final Cauſe of the Ad- 

mixture 
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mixture of the Magnetical Matter in the Maſs of the terreſtrial Parts of our 
Globe, viz. To make good and maintain the Concave Arch of this Shell : 
For by what the excellent Mr. Newton has ſhewn, in his Principia Philoſo- 
hie, it will follow, That according to the genera] Principle of Gravity, 
viſible throughout the whole Univerle, all thoſe Particles that by length 
of Time, or otherwiſe, ſhall moulder away, or become looſe on the Concave 
Surface of the external Sphere, would fall in, and with great Force deſcend 
on the internal, unleſs thoſe Particles were of another ſort of Matter capa- 
ble, by their ſtronger Tendency to each other, to ſuſpend the Force of Gra- 
vity; but we know no other Subſtances capable of ſupporting each other 
by their mutual Attraction, but the Magnetical; and theſe we ſee miracu- 
louſly to perform that Office, even where the Power of Gravity has its 
full Effects much more within the Globe where it is weaker. Why then 
may we not ſuppoſe theſe faid Arches to be lined throughout with a 
Magnetical Matter, or rather to be one great Concave Magnet, whoſe two 
Poles are the Poles we have before obſerved to be fixed in the Surface of 
our Globe ? Ly ea | 
Another Argument favouring this Hypotheſis, is drawn from a Propoſition 
of the ſame Mr. Newton, where he determines the Force wherewith the Moon 
moves the Sea in producing the Tides: His Words are, Den/itas Lunæ eft ad 
Denſitatem Terre ut 680 ad 387. ſeu 9 ad g. quam proxime. Aſt igitur Corpus 
Lune denſius, ac magis terreſtre quam Terra noſtra. Now if the Moon be 
more ſolid than the Earth as 9g to 5, why may not we reaſonably ſuppoſe, the 
Moon being a ſmall Body, and a ſecondary Planet, to be folid Earth, Wa— 
ter and Stone, and this Globe to conſiſt of the ſame Materials, only 4 Ninths 
thereof to be Cavity, within and between the internal Spheres, which I would 
render not improbable? _ | 
It muſt be allowed indeed, that theſe included Globes can be of very lit- 
tle Service to the Inhabitants of this outward World, nor can the Sun be 
ſerviceable to them either with his Light or Heat: But ſince we ſee all the 
Parts of the Creation abound with Animate Beings, why ſhould we think 
it ſtrange that the prodigious Maſs of Matter, whereof this Globe does 
conſiſt, ſhould be capable of ſome other Improvements, than barely to ſerve 
to ſupport its Surface? Why may we not rather ſuppoſe that the exceed- 
ing ſmall Quantity of ſolid Matter in reſpect to the fluid her, is ſo diſ- 
poſed by the Almighty Wiſdom, as to yield as great a Surface for the Uſe 
of Living Creatures, as can conſiſt with the Conveniency and Security of 
the whole ? 5 -— 5 
And though without Light there can be no living, yet there are many 
Ways of producing Light which we are wholly ignorant of: The Medium it 
ſelf may be always luminous after the manner of our Ignes fatui; the Con- 
cave Arches may in ſeveral Places ſnine with ſuch a Subſtance as inveſts the 
Surface of the Sun; nor can we without a Boldneſs unbecoming a Philoſo- 
pher, adventure to aſſert the Impoſſibility of peculiar Luminaries below, of 
which we have no ſort of Idea. 
Kkkk2 Thus 
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Thus I have ſhewed a Poſſibility of a much more ample Creation, than 
has hitherto been imagined : A Notion till hitherto not ſo much as ſtarted in 
the World, and of which we could have no Intimation from any other of the 
Phenomena of Nature, 
But there may be a farther Ule of this Cavity of the Earth; viz. to di. 
miniſh the ſpecifick Gravity thereof in reſpect of the Moon: For I think 
can demonſtrate that the Oppoſition of the #her to the Motions of the 
Planets in long Time becomes lenfible, and conſequently the greater Body 7 
muſt receive a leſs Oppoſition than the ſmaller, unleſs the ſpecifick Gravity 
of the ſmaller do proportionably exceed that of the greater, in which Caſe 
only they can move together. So that the Cavity I aſſign in the Earth, may 
well ſerve to adjuſt its Weight to that of the Moon: For otherwiſe the 
Earth would leave the Moon behind it, and ſhe become another Primary 
Planet. | 


An invaria- IX. I. Having determined as well as I could the South- Pole of a Terella or 
= 120% ſpherical Loadſtone, of 3 Inches Diameter, which accidentally had fallen into 
y M. de la . | X . 
Hire, a. 188, my Hands, I was much ſurprized to find it 18” diſtant from a Croſs, deep 
„% engraven on the Stone, which according to all appearance had heretofore been 
the Pole of this Stone, as it had been obſerved by him that cut it. This 
Change having revived ſome Thoughts I had formerly entertained concerning 
the Variation of the Needle, I believed that if it were true that the Poles ot 
the Magnetical Virtue changed in the Loadſtone, as we ſee they change in the 
Earth, one might derive great Advantages therefrom : For if this Change 
of theſe Poles in the Loadſtone were certain, and that it was analogous to the 
Change of the Poles of the magnetick Virtue in the Earth, it is not to be 
| doubted but a Terella, being ſuſpended at liberty, would remain immoveable, E 
and that one Point thereof would regard the Pole of the World, which might 
be called the true Pole of the Stone, whilſt the Poles of its Virtue would paſs 
ſucceſſively from one part to another, after the fame manner as they change 
in the Earth. 7 e | 
After having well conſidered this Hypotheſis, and having cleared up ſome 
Doubts which I had, concerning the Poſition of the Stone at the time when 
its Pole had formerly been determined, I concluded that this former Pole 
was diſtant from the Point I call the true Pole, 13 Degrees towards the 
Eaſt, in the Place where it had been marked (and which is unknown to 
me) ſince that at this time in this Country the Needle varies about 5 deg. 
Weſtward. 
Upon this Hypotheſis, which I know not that any one elſe has yet thought 
upon, I have invented a new ſort of Needle for the Compaſs, which may 
| have the ſame Alterations as a ſpherical Loadſtone, and at the ſame time the 
ſame Conveniencies as the other Needle hath. Ds 
I cauſed a Ring of 3 Inches Diameter to be made of Steel- Wire; from 
which there went 3 Radii of very fine Braſs- Wire meeting at the Center in 


Ring thereof, But I found that it had quite loſt its Virtue, which cannot 
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a Cup perfectly like that of an ordinary Compaſs, that fo this Circle might 
reſt on a Pin in its Center, and be at full Liberty to turn round, ite Center 
being fixed. This done, I gave the magnetical Touch to this Steel King, 


by applying indifferently to a Point thereof, one of the Poles of 4 ſtrong 


Loadſtone, and the other Pole of the Stone to the oppoſite Point, to give 
the greater Virtue to the Ring. Then I obſerved that the Ring was ſtrong- 
ly magnetical, and that the Point called the South Pole did readily turn 1t- 
ſelf towards the North, and after ſeveral Vibrations ſtopped there, and that 


it had alſo the ſame Inclination towards the Pole, which 1s found in Needles 


after they have been touched: Laſtly, I fixed upon the Ring a ſmall Fleur de 


Lis of Braſs in the Point, which exactly reſpected the North, the Ring be- 
ing firſt well ſettled. | 
To inform myſelf, if a Steel Ring had the ſame Effects as a Terella, I 
made the following Experiment. Having touched a Steel Ring, and having 
laid it on a Paper, I ſtrewed the Filings of Steel upon it ; and then gently 
ſhaking the Paper, I ſaw that the Direction of the magnetical Matter paſſed 
directly croſs the Ring from one Pole to the other, and that there were two 
Vortices on the ſides, as it is obſerved in the ſpherical Magnet, which ſeems 
very ſurprizing: for according to the ordinary Hypotheſis of the Magnet, 
the magnetical Virtue paſſing more eaſily in the Steel than in the Air, ſhould 
run on both ſides of the Pole round the Ring, and only form a Pole oppoſitc 
to the firſt. But was further confirmed in this Opinion, by applying a flat 
and pointed Piece of Iron like the Blade of a Knife, to a Load/tone, fo as 
the Point of the Iron reached beyond the Stone; and having afterwards pre- 
ſented this Point to the magnetical Ring, I obſerved that different Points of 
the Ring did apply to the Point of the Iron, according as the ſeveral Points 
thereof had been applied to the Stone ; which happens not in the magnetical 
Needle, for that always preſents one of its Ends to the Point of the Iron, be- 


ing not diſpoſed, by reaſon of its Length, to receive the magnetical Matter 


in all the Parts thereof analogous to thole of the Stone. It mult only be no- 
ted, that in an irregular Stone, the magnetical Virtue appears ſtronger to- 
wards the Angles than in the other Parts; which may caule ſome Irregularity . 
in this Experiment, if it be tried with a Stone that 1s very uneven, 

Thoſe Experiments gave me the Curioſity of making another, by touch- 
ing two Semicircles of Steel. Having joined the two Ends, touched by the 
lame Poles, I obſerved by the Steel-Dult the ſame Effect as in the Ring; but 


8 having joined the Ends differently touched, I found that immediately the 


two half Rings run together, and ſtuck to each other; and by the Steel- 
Duſt ſtrowed on Paper, I obſerved, that there were 4 Vortices, one in the 
middle of each Senucircle, and one at each of the Places where they were 


joined, and that the 2 latter were leſs than the others, and much ſtronger. 
TI faw likewiſe, that there were 4 Poles, each of which was within a Vortex, 


and that each retained in its Semicircle the Virtue of the Ends of the halt 


Rings. | 


I tried, after having touched a Steel Wire that was ſtraight, to make a 


be: 
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be attributed to the Junction of the Poles, ſince they ought to ſtick together, 
according to the other Experiments which have been made, but only to this, 
that it hath been already noted, that when a magnetical Virgula is a little 
bent, it loſes its Virtue, which cannot happen, but from the Alteration of 
the Pores of the Steel. 

I farther remarked, that a Ring of Steel having been touched, does for 3 
long time retain its Virtue, although it be put in a Poſition contrary to its 
Poles. And this Experiment is confirmed by another much more conſidera. 
ble, which is, that a Ring of Steel having been touched with a ſtrong 
Loadſtone, cannot without difficulty receive a contrary Touch from a Mag- 
net, leſs ſtrong than the firſt : But that in time, by little and little, it re- 
ſumes its former Virtue; much as we ſee Magnets do, which being applicd 
to another Stone, by the Poles of the ſame Denomination, loſe their firſt 
Virtue and take a contrary, which they afterwards loſe by Degrees, to re- 
aſſume their firſt. | 

After I had preſented this new Syſtem of the Magnet to the Academy, 
there were made ſome Experiments upon a Terel/a of much the ſame Diame- 
ter with mine, but whoſe Poles were not diametrically oppoſite 3 and upon 
a half Globe, very much bigger than the Terella : But we could find in them 
no conſiderable Difference, or Alteration of Poles. Becauſe of ſome Circum- 


ſtances, the Company thought fit that ſome Experiments ſhould be made 


with this Sort of Compaſs. 


The Princi- 
ple examin- 
ed, ib. 2. 
250. 


notwithſtanding that the Variation has changed at London full 4 deg. ſince 


Theſe circular Needles may be touched anew after this manner; Apply 
the Poles of the Stone to the Ring, and the Ring which is ſuſpended upon its 
Pivot, will turn ſo as the Point anſwering to the Pole of the Virtue of the 
Stone which is applied to it, will come as near to it as poſſible : Inſomuch, 
that without touching the one or the other, the Ring will not fail to receive 
very much Force. The ſame may be done at the oppoſite Point. 

2. This Account having been read before the Royal Society, it was order- 
ed, that the Zerella which has been in their Repoſitory theſe 25 Years, ſhould 
be examined ; and it was found, that the Points which are marked thereon 
with Croſſes were, as near as could be diſcerned, the true Poles of the Stone, 


the Terella has been in the Society's Cuſtody, and perhaps many more ſince 
it was marked; and had there been a Change in the Poles of the Loadſtone 
analogous thereto, it muſt needs have been perceived in this, whoſe Diame- 
ter is abou! 44 Inches. However, to put this Matter paſt Diſpute, Care was 
taken to find out exactly and mark the Poles of the Society's great Loadſtone, 
the Sphere of whoſe Activity is above nine Foot Radius, and whoſe Poles 
are 13 Inches aſunder; whereby if this Tranſlation of the Poles be real, it 
cannot fail of being made very ſenſible hereafter. In the mean time, ſome 
of the Company well ſkilled in Magneticks, were of Opinion, that ſuch a 
circular Needle would librate on its Centre, ſo as to reſpe&t the magnetical 
Meridian with the Points that had at firſt received the Touch, rather than 
that the Ring remaining immoveable, the directive Virtue ſhould be tran!- 
ferred therein from Place to Place, either by length of Time, or by tranſport- 


ing 
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ing this Compaſs into thoſe Parts, where the Variation of the Needle is con- 
ſiderably different. 


IX. An Account of a Book, Omitted. 5 


Ezpiſtola invitatoria, ad Obſervationes Magnelicæ Variationis, communi Studio n 143. f.. 
' qun#tiſque Laboribus inſtituendas, Altorfi 1682. 


. 
Botany. Agriculture. 


. RE PARE two Plates of Iron as large as you deſire to preſerve the 


Specimens. Theſe Plates muſt be too thick to bend, very ſmooth w. 


on one Side, and Holes for Screws on each Corner, to ſcrew them cloſe, 


Then take your Flowers, Leaves, &c. when perfectly ripe, and in their true Southwell, 
Colours, ſpread them on a Brown-Paper, with the Leaves as diſtinct as you“ .= 


can; and if the Flowers be large, there muſt more Paper lie under it, and if 
it be thick, you may pare away the one half thereof, as alſo of theStalk, fo 
as to make it lie almoſt flat; and ſome diſt inct Leaves may be ſeparated and 


taken out, as a By-ſtore, to be afterwards ſtuck in, and compleat the Flower, 


Then lay over all more Brown-Paper, and put thefe between Iron Plates, 
{crew them cloſe, put the ſame into an Oven for two Hours, juſt as the Bread 


is drawn; after which, take out the Flowers; then take Aqua Fortis and Aqua 


Vitæ, or Brandy in equal Quantity, mixed together, and with a Bruſh pals 
over the Leaves of the Flowers. Then lay them on freſh Brown- Paper, and 
preſs them a little with a Handkerchief, or with your Fingers, to grow dry. 
Then take the Bigneſs of a Walnut of GA] Dragon, which in leſs than twenty- 
four Hours will be diſſolved in a Pint of fair Water; and with a fine Bruſh, 
rub the Backſides of your Flowers and Leaves, to make them ſtick ; and 
then lay them into your Paper-Book, where they will lie faſt, and always 
look freſh. | 1 

There muſt be a little Skill after the Oven, to turn the Leaves into Shape; 
and a ſort of Perſpective, in caſe the Flower be too thick : And if you would 
add any Smell to theſe Flowers, Which will have none, touch them with ſuch 
Eſſence as you think fit. | 


IT. 1. As I paſſed through Marton Woods, under Pinno Moor in Craven, As odd tind 


33 . M 
Aug. 18, 1672, I found an infinite Number of Muſhrooms, ſome withered, Z Dr Lifter. 


and others new ſprung and flouriſhing. They were of a large Size, ſomething *g 1. 


bigger than the ordinary red Gilled eatable Muſhroon, or Champignon, and 
very much of their Shape, that is, with a perfectly round Cap, or Stool, 
as we vulgarly call it, thick in Fleſh, and with open Gills underneath, ha- 
ving a thick, fleſhy not hollow, and round Foot Stalk, of about ſix Fin- 


To preſerve 
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gers Breadth high above the Ground, and ordinarily as thick as my Thumb, 
If you cut any part of the Muſhroon, it will bleed exceeding freely a Milk 
white Juice, which taſtes much hotter upon the Tongue than Pepper; it is 
not clammy to the Touch, and the Air does not much diſcolour it, or the 
Blade of a Knife, as is uſual with moſt vegetable Juices. Ir became in the 
Glaſs Vial I drew it into ſuddenly concrete and ſtiff, and did in ſome Days 
dry into a firm Cake; which alſo when well dried, retained its fierce biting 
Taſte and white Colour. 
Further, I obſerved theſe Muſhroons full of Juice, not to be endured up- 
on our Tongues, to abound with Fly Maggots. Allo the youngeſt and ten- 
dereſt of them, that is, ſuch as are moſt | juicy, to have been very much eaten 
by the grey Meadow- naked Snail, lodging themſelves within the Side of the 
Plant. 


By Mr. 2, I doubt not but this Mufhroon is that deſcribed i in 705. Baubin, J. 40. 4 
$1153: 6. under the Title of Fungus piperatus albus, lacteo ſucco turgens. For in al, 
moſt all Points the Deſcriptions agree exactly. ä 
252 ſort 3. The Fungus poroſus craſſits magnus F. B. when treſh gathered, 1s of a 
y Dr. Lif- Buff. Colour, inſide and outſide; and yet cut thro' the Middle, it will in a 
4 ran: Moment change from a pale Yellow to a deep Purple or Blue, and ſtain 
Linen accordingly. A Drop of the Juice leiſurely ſqueezed out, wil! 
change, holding it betwixt your Eye and the Light, thro? all the Colours 
of the Rainbow, in the very time of its falling, and fix in a Purple, as it 
doth in the ſpringing out of its Veins. 


7h: Flowers III. I am of Opinion, that Muſhroons are Plants of their own kind, and 

fee, have more than a chance Original. We will inftance in that ſpecies called 

by Dr. Lil. Fungus foroſus craſſus magnus J. B. The Texture of the Gills is like a Paper 

.ag. Pricked full of Pin-holes. In Auguſt this is very frequent under Hedges, and 

in the middle of the Moors in many Places of Yorkſhire. It ſeems to me, 

(and no doubt, but it will to any Perſon that ſhall well examine it) that the 

 Gills of this Muſhroon are the very Flower and Seed of this Plant. When 

it is ripe, the Gills here are eaſily ſeparable from the reſt of the Head: Each 

Seed is diſtinct from other, and hath its Impreſſion 1 in the Head of the Muſh- 

roon, juſt as the Seeds of an Artichoke hath in the Bottom of it. The 

bigger End of the Seed is full and round, and they are diſpoſed in a ſpiral 

Order, juſt as thoſe of an Artichoke. The like we do think of all other 
Muſhroons, however differently figured. 

And if it ſhall happen to him that ſhall ſow them, that theſe will not pro- 
duce their Kind, but be ſterile, it is no ſtrange thing amongſt Plants, there 
being whole Genus s of Plants that come up, and flower and ſeed, yet their 
Seed was never known to produce Plants of their Kind; being naturally ſte- 
rile, and 1 in a volatile Duſt, as all Orchides or Bee. Flowers. 


Traffles, by IV. The Tubera Terre obſerved lately at Ruſhton i in —— by Dr. 


Robinson a. Hatten of Harborough 1 in Leiceſterſpire, are the true French Truffles, the Italian 


202. P. 814, 
1 | * 
P. 935. 
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'Tartuffi or Tartuſfole, and the Spaniſh Turmas de Tiera, which are not noted 
by Mr. Ray, to be found in our Britiſb Soil. I have ſeen them thrice as large 
at Florence, Rome, and Naples, where they eat them as a delicious and luxu- 
rious Piece of Dainty, either fried in Slices with Butter or Oil, Salt an« 

Pepper, or elſe out of Pickle, and often boiled in their Soup. Theſe obler- 
ved in England are all included in a ſtudded Bark or Coat, the Tubercules re- His. s © 

ſembling the Capſules, or Seed Veſſels, of ſome Mallows and Alcea's, The [7 15%. 
inward Subſtance of the Conliſtence of the fleſhy Part in a young Cheſtnut, 
of a Paſte Colour, of a rank or hircine Odour, and unſavoury, ſtreaked with 
many white Veins or Threads, as in ſome Animals Teſticles. The whole is 
of a globoſe Figure, though unequal and chinky 3 they are moſt tender in 
the Spring, though after Showers and ſultry Weather, they may be plentiful- 
ly found in the Autumn. The Wet ſwells them, and Lightning and Thun- 
der may diſpoſe them to ſend forth their particular Scent ſo alluring” to the 
Swine, for ſome of the Ancients called them Cerauuid. 

Dr. Hatton obſerved Fibres iſſuing out of fome of theſe Tybera, which lay 
Spit- deep under- ground, ſo that perhaps they may be Plante ſui generis, and 
their ſulcated Papillæ analogous to, if not Sced-Veſſels; you know ſeveral 
Vegetables bear their Seed near the Root, as the Trifolium ſubterraneuim tri. 
coccum, reticulatum Floſculis longis albis, moſt of the Arachidna's, and ſome 
other Legumes, which flower above, but ſeed under Ground. As to the 
Truffles lying fo deep, that is common to many Roots that ſhoot up Stalks 
above the Earth. To inſtance only in that Lathyrus tuberoſus, called com- 
monly Chamabalanus and Terre Glandes, in Engliſh, Peaſe Earthnuts, digged 
up and eaten by the poor People, non niſi alta Fofſione inveniende, ſays John 
Baubine. The Roots of our Bulbocaſianum (of the umbelliferous Tribe) 
commonly called Kepper-nuts, Pignuts, and Gernuts, 1n the North, lie very 
deep, and fatten Hogs, which are very greedy of them. 


— 


Fig. 157. 


V. Some Years ſince M. Perrault related to the Royal Academy at Paris, that A fange 
travelling thro' Sologne, he had been inform'd by ſome Phyſicians and Chirur. 5 
geons of that Country, that the Rye there was ſometimes ſo corrupted, that 13% . 75% 
thoſe who did eat of the Bread which had much of this corrupted Grain 1n it, 
were ſeiz'd on by a Gangrene, We have vie w'd ſome of thele Grains of Nye 
thus degenerated, they are black without, and pretty white within, and when 
they are dry they are harder and cloſer than the natural good Grain. They 
have no ill Taſte, I have found ſome of them that had hanging at their Baſis 
a Subſtance of a Honey-Taſte and Conſiſtence. They become much longer 
in the Ear than the other. There are ſome of them that are 13 or 14 Lines 
long, and 2 Lines large, and at times you will find 7 or 8 of them in one 
Ear. It may be ſeen in examining theſe Ears, that they are not Bodies of 
another kind, generated among the Grain of Rye, as ſome pretend; but that 
they are true Grains of Nye, having their Coats like the reſt, wherein may be 
diſtinguiſhed the Place of the Germen, and of the Furrow. 
There happened many like Accidents in 1674, at Montargis from the 


lame Cauſe. M. Dodart cauſed to be brought to him ſome Ears of this Nye, 
rt —— FETT 


and 
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and the Company found the Grains of them altogether like thoſe they had 
ſeen formerly. 

M. Tuillier hath imparted a Letter of M. Chatton, an old and expert Chy- 
rurgeon at Monſgas vis, whence he ſaith he hath learned the Particulars follow 
ing, viz. Rye doth in this manner degenerate in Sologne, Berry, the Countr: 
of Blaiſe and Gaſlinois, and almoſt every where, eſpecially in light and ſandy 


Land There are few Years but ſome little of this ill Grain grows. When. 


there is but little, the ill Effects of it are not perceived. It grows plenteouſly in 
wet Years, and moſt of all when after a rainy Spring there follows exceſſive 
Heats. The Conſtitution of the Air, or of the Rains, which impreſs this 
Malignity in the Rye, is rare, there having been found none at Monigarri 
but thrice in 38 Years, and there having been but few Diſtempers of it the ſe- 
cond time, becauſe there was but little of that corrupted Grain. The Bread 
made of the Rye, which holds ſome of this corrupted Corn, taſtes neither 


worſe nor better than other. The Rye thus corrupted hath its Effects Ry 


when it is new, yet not till it hath been uſed a conſiderable time. 

Theſe Effects are, to dry up the Milk in Women, to cauſe ſometimes ma- 
lian Fevers, accompanied with Drowlineſs and Raving, to breed the Gan- 
green in Arms, but moſt in Legs, which ordinarily are corrupted firſt, and 
to which this Diſtemper faſtens itſelf, as the Scorbute doth. This Corruption 
is preceded by a certain Stupefaction in the Legs, upon which follows a little 
Pain, and ſome Swelling without Inflammation, and the Skin becomes cold 
and livid. The Gangrene begins at the Center of the Part, and appears not 
at the Skin till a long while after, ſo that People are often obliged to open the 
Skin, to find only the Gangrene lurking under it. 

The only Remedy for this Gangrene 1s to cut off the Part affected: If it be 


not cut off, it becomes dry and lean, as if the Skin were glued over the Bones; 


and it is of a dreadful Blackneſs, without Rottenneſs. 

Whilſt the Legs are drying up, the Gangrene aſcends to che Shoulders, and 
one knows not which way it communicates itſelf. 

We have not as yet lighted upon a Specifick Remedy againſt this Evil. 
There is ſome Hope of preventing it by hot Spirits and volatile Salts. The 


Orvietan and Ptyſan of Lupins do conſiderable good to the Perſon diſtempered. 


Poor People are almoſt only ſubject to theſe Evils. | 
M. Tuillier alſo writes Word, That in 1675 he ſaw much of this cornuted 

Grain among the Rye of the Country of Gaſtinois; and that the Country Peo- 
ple told him, that there was much more of it this Year 1676, than the laſt 
Year, and that it cauſed great Diſorders: And yet it is certain that this Sum- 
mer hath been rather cold than hot, and that there hath not been any confide- 
rably intemperate Weather this Year, but Exceſs of Wet. 

However, it may be doubted, whether theſe Gangrenes are the Effects of 
this Corn caten, or whether the corruption of the Rye, and that of the parts in 
the Bodies of Men, are not Accidents equally derivable from the ſame Con- 
{titution of the Air, and independent the one from the other. Yet M. 210. 
lier has aſſured M. Doddard, That in the Year 1630, which was fatal to the 


Poor of the Countries ſubject to theſe — he being at Sully, and having 


underſtood 
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underſtood by a Phyſician and Chirurgeon, that the cornuted Rye was the 
Cauſe of the Gangrenes that were then very frequent, being deſirous to ſatisfy 
himſelf whether this Grain was indeed the Cauſe thereof, he gave of it to fe- 
veral Animals, which died of it. 


VI. Malt is made in Scotland of no other Grain than Barley, whereof 3 

N . * 8 he 4 4 alt Dy 
there are two Kinds; one which hath four Rows of Grain on the Far, the 5 Rebel: 
other two Rows. The firſt is the more commonly uled, but the other makes 5 


che beſt Mall. . 

The more recently Barley hath been threſhed, it makes the better Mall, 
but if it hath been threſhed fix Weeks, or upwards it makes not good Mali, 
unleſs it be kept in one equal Temper : z whereof it eaſily fails, eſpecially if 
it be kept up againſt a Wall; for that which lies in the middle of the Heap 
is freſheſt ; that which lies on the outſides and at Top1s over-dried, that 
which is next the Wall ſhoots forth, ang that which 1s at the Bottom rots. 
So that ſome Grains do not come well (as they call ir) that is, never get 
that right mellow Temper Malt ought to have, and 1o ſpoil all the reſt : 
For thus lome Grains come well, ſome not at all, ſome half, and ſome too 
much. 

The beſt Way to preſerve threſhed Barley long i in good Temper, i is, not to 
ſeparate the Chaff from it; but as long as it is unthreſhed, it is always good, 
Brewers uſe to keep cheir Barley in large Rooms on boarded Floors, laid 

about a Foot in depth, and ſo turned over now and then with Scoops. 

Barley that hath been over-heated in the Stacks or Barns, before it be ſe— 
parated from the Straw, will never prove good for Mall, nor any other Uſe. 
But though it heat a little after it is threſhed and kept | in the Chait, it will 
not be the worſe, but rather the better for it, for then it will come the ſooner, 
and more equally. A Mixture of Barley that grows on ſeveral Grounds, 
never proves good Malt, becauſe it comes not equally : So that the beſt 
Barley to make Mal! of, is that which grows in one Field, and 1 is kept and 

threſhed together. 

Take then good Barley newly threſhed, and well purged from the Chaff, 
and put hereof eight Bolls, that is about ſix Engliſh Quarters, in a Stone 
Trough ; where Jet it infuſe till the Water be of a bright reddiſh Colour, 
which will be in about three Days, more or leſs, according to the Moiftneſs 
or Dryneſs, Smallneſs or Bigneſs of the Grain, Seaſon of che Y ear, or Tem— 
per of the Weather. In Summer Malt never makes well ; in Winter it will 
need longer Infuſion than in the Spring or Autumn. 


It may be known when ſteeped enough, by other Marks beſides the Colour 


of the Water, as, the exceſſive ſwelling of the Grain, or if over-fteeped, 


by too much Softneſs ; ; being, when in the right Temper, like that Barley 
which is prepared to make Broth of. 


When the Barley is ſufficiently ſteeped, take it out of che "FREY and 


lay it on Heaps, ſo let the Water drain from it: Then, after two or three 


Hours, turn it over with a Scoop, and lay it in a new Heap about 20 0r  F 
24 Inches — 


LITT 7 This 


The Grana- 
ries jn Lon- 
don, by Dr. 
Merritzn.2s5, 
P, 464. 


„ 
This Heap they call the coming Heap, and in the managing of this Heap 


aright lies the greateſt Skill. In this Heap it will lie 40 Hours, more or 
leſs, according to the forementioned Qualities of the Grain, Sc. before it 


come to the right Temper of Malt which that it may do equally, is moſt to | 


be deſired. | 
Whilſt it lies in this Heap, it is to be carefully looked to, after the firſt 


15 or 16 Hours: For about that time the Grain will begin to put forth the 
Root, which when they have equally and fully done, the Malt muſt within. 


an Flour after be turned over with a Scoop, otherwiſe the Grains will begin 
to put forth the Blade or Spire alſo, which by all means muſt be prevented 
for hereby the Malt will be utterly ſpoiled, both as to the pleaſantneſs of 


Taſte and Strength. | | 
If all the Mali comes not equally, becauſe that which lies in the Middle 
being warmeſt, will uſually come firſt, turn it over, ſo as the outmoſt may 
lie inmoſt, and fo leave it till all become alike. x 


So ſoon as the Malt is ſufficiently come, turn it over, and ſpread it to a 
depth not exceeding, 5 or 6 Inches; and by that time it is all ſpread out, 


begin and turn it over and over again, three or four times. Afterwards, 
turn it over in like manner once in 4 or 5 Hours, making the Heap thicker 


by Degrees, and continuing ſo to do conſtantly, for the Space of 48 Hours 
at leaſt. This frequent turning 1t over, cools, dries, and deads the Grain, 
whereby it becomes mellow, melts eaſily in Brewing, and then ſeparates 
entirely from the Husk. _ „ 

Then throw up the Mali into a Heap, as high as you can; where let it 
lie till it grows as hot as your Hand can endure it, which uſually comes to 
paſs in ſome 30 Hours Space. This perfects the Sweetneſs and Mellowneſs 
of the Malt. 5 

After the Malt is ſufficiently heated, throw it abroad to cool, and turn it 
over again about 6 or 8 Hours after, and then dry it upon a Kiln; where 
after one Fire, which muſt ſerve for 24 Hours, give it another more flow, 


and if need be a third. For if the Malt be not thoroughly dried, it cannot 


be well ground, neither will it diſſolve well in the Brewing, and the Ale it 
makes, will be red, bitter, and will not keep. _ 
The beſt Fuel is Peat, the next Charcoal, made of Pit-coal or Cinders, 


Heath-Broom and Furzes are naught, If there be not enough of one | 
Kind, burn the belt firſt, for that gives the ſtrongeſt Impreſſion as to the 


Taſte. 


VII. 1. All the Twelve Companies of London, and ſome other Companies, 
and private Perſons, have their Granaries at the Bridge- Houſe in Southwark : 
(where are a Juſtice of the Peace, a Steward, and two Maſters.) Theſe Gra- 
aries are built on two Sides of an oblong Square; one whereof ſtands North 
and South, and 1s near 100 Yards long ; whoſe Lettice- Windows reſpect 
North-Eaſt; the other Side may be about 50 Yards long; the Windows look 
to the North, and the oppoſite Sides have no Apertures. All the Windows 
are about a Yard high, without any Shutters, and run on in a continued Se- 


ries, 
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ries, with very ſmall Partitions, ſufficient only to nail the Lettices to; each 
of them is 3 or 4 Stories high. The Ground or lowermoſt Story, 12 Foot 
from the Ground, is uſed only for a Ware-houſe. Sc. to ſettle the fit Sto- 
ry upon ſtrong Pillars, fortified with Spikes of Iron, that no Vermin might 
get up, would make that Story fitter for drying of Corn, and more pe ila- 
tile. In ſome Places they put, in all the Inſide of their Rooms. Iron Wire 
of ſo narrow Meſhes, that neither Rats nor Mice can get thro' them, 2 or 3 
Foot deep. Others erect, on all ſides, Boards of Timber, and faſten others 
to the top of the perpendicular one, lying either parallel to the Horizon, 
or ſo that they make an acute Angle with the former, to the ſame Purpdte : 
For, beſides the devouring of the Grain, the Excrements and Urine of that 
Vermin moiſtening the Wheat or Rye, make them apt to corrupt and breed 
Weevels. „ . 

The two main Conſiderables in building theſe Granaries, are, to make 
them ſtrong, and to expoſe them to the molt dry ing Winds. . 

The ordering of their Corn is this, in Kent, to ſeparate the Duſt and other 
Impurities in it, when 'tis threſh'd, they throw it in Shovels, from one Side 
to the other, which the longer it is, the better; by which means all ſuch 
Impurities remain in the middle, betwixt the two Heaps of Corn, which 
they ſkreen to part the Corn that is good, from the ſaid Impurities. Then 
when they bring the Grain into the Granaries, they lay it about half a Foot 
thick, and turn it twice a Week, and once in that time ſkreen it; and this 
for 2 Months ſpace. After that they lay it a Foot thick for 2 Months or 
more, turning it once or twice a Week, and ſkreen it proportionably, ac- 
cording as the drying Seaſon is, ſeldomer or oftner. After 5 or 6 Months 
they raiſe it to 2 Foot in height, and turn it once a Fortnight, and skreen it 
once a Month, as occaſion is. After a Year, they lay it two an a half, or 
3 Foot deep, and turn it once in three Weeks, or a Month, and skreen it 
proportionably. | 
When it hath lain 2 Years or more, they turn it once in 2 Months, and 
SKreen it once a Quarter, and lo on, as they find it in Brightneſs, Hardneſs, 
and Dryneſs. The oftner theſe two things are done, the better the Grain 
proves. They leave an empty Space about a Yard wide on all ſides of the 
Room, and at 6 Foot diſtance, thro' the whole Area, empty of Corn; into 
which empty Places they turn the Corn as often as *tis needful. 

In Kent they make 2 ſquare Holes in both the ends of the Floor, and one 
round in the middle: by which they throw the Corn from the upper into the 
lower Rooms, & contra, to air and dry it the better. 

The Skreens are made with 2 Partitions, to ſeparate the Duſt from the 
Corn, which falls into a Bag; and when ſufficiently full, is calt away, the 
good Corn remaining behind. 

Corn has been kept in London Granaries 32 Years, and the longer 'tis kept 
the more Flower it yields, in proportion to the quantity of Corn, and makes 
the purer and whiter Bread; the ſuperfluous Humidity only evapora- 
ting. 


2. Dr. 
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Ai, gurich; 2. Dr. Pell mention'd at a Meeting of the Royal Society, that they keep 
77 Pr Pelh Corn at Zurich in Helvetia 80 Years. 

nw. 3. Obſcrving Merchants and Travellers tell us, that the Granaries of 

ard Maſco- Dantzick gge generally 7 Stories high, and ſome 9 Stories; having each 0 

vw3 Ly... them a Funnel, to let the Corn run down from one Floor to another, there. 

70. p. 466. A . . . | DE 

; by chiefly ſaving the Labour and Charges of carrying it down, And thich, 

that they in that Town are built altogether ſurrounded with Water, where. 

by the Ships have the Conveniency of lying cloſe to them, to take in the 

Lading. No Houſes are ſuffered to be built near them, to be thereby ſe. 

cured from the Caſualties of Fire. 

Thoſe of Muſcovy are made under-ground, by digging a deep pit, of «|. 

molt the Figure of a Sugar-Loaf, broad below, and narrow at the Top. 

the Sides well plaiſtered round about, and the Top very cloſely covered 

with Stone. = | | 

Ihe People of that Country are ſo very careful, to have the Corn wel! 

dried, before they put it into thoſe ſubterraneous Granaries, that when the 

Weather of that Northern Climate ſerves not to dry it ſufficiently, they heat 

their Barns by the means of great Ovens; and thereby well drying their 

Corn, ſupply the Deficiency of their ſhort Summer. 67 he 


Tin, VIII. 1. In che Year 1629, and 1630, there was a Dearth in England; an 
and Potato 1 . . . 
Bread; By much Talk they had then, that in London they had a way to knead and fer- 
Dr. Beal, u. ment boiled hene with a ſmall Quantity of Meal, and that it made bet- 
9% P5142. ter Bread for Whiteneſs, Pleaſantneſs, Laiting and Wholſomneſe, than is 
made of the fineſt Flower or Wheat. Turneps, Rapes, Carrots, Parſnips, 
Potatoes, and other Roots, lie ſafe under Ground from ſcorching Heat, and 
are ſaid to thrive beſt in the greateſt Rain. Potatoes were a Relief to [rela 
in their laſt Famine. They yield Meat and Drink. 

Turnep- 2, The Dearnels of all Sorts of Corn in 1693, occaſioned many poor Pco- 
1 © ple in Eſſex to make Bread of Turneps. The way of making it is this, they 
Dale, a. 20f. take pulled Trrneps, and boil them in. Water until they are ſoft or tender: 
P-97% then preſſing itrongly out the Juice, they mix them with their Weight of 

Wheat-Meal, ther. adding Salt and Yeaſt, of each g. 5. and warm Water, 
they knead it up as other Dough and Paſte ; which having lain a little 
while to ferment, they order and bake it as common Bread. This 7%. 
ne b- Bread, to the Eye, is not to be diſtinguiſhed from common W heater 
or Houſhold Bread; neither doth the Scent much betray it, eſpecially when 
cold; only to dainty and nice Palates, the Turneps are a little, and but a 
little perceived. es 


Les IX. The Corn uſed in New England before the Engliſh planted there, is 
J, Win. called by the Natives Feachin, and is known by the Name of Maize in ſome 
. *horp, v4. Southern Parts of America. The Far is for the moſt part about a Span long, 
bees. compoſed of ſeveral, commonly 8 Rows of Grain, or more, according 10 
the Goodneſs of the Ground; and in each Row, uſually above 30 Grains, 
It is of various Colours, as red, white, yellow, blue, olive, greeniſh, 


black. 
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black, ſpeckled, ſtriped, Sc. ſometimes in the ſame Field and the ſame 


Ear. But the white and yellow are the moſt common. | 

The Ear is clothed and armed wi h ſeveral ſtrong thick Husks, not only 
defending it from the cold of the Night, (being the latter end of Septernber, 
in ſome Parts, before it be full ripe) and from unſeaſonable Rains; but al- 
ſo from the Crows, Starlings, and other Birds; which being allured by the 
ſweetnefs of the Corn before it hardeneth, come. then in great Flights into 
the Fields, and pecking thro' the top of the Cover, devour as far as they 
can reach. 

The Stalk groweth to the height of 6 or 8 Feet, more or leſs, according 
to the condition of the Ground, or kind of Seed, The Virginian groweth 
taller than that of New- England: And there is another ſort uſed by the 
Northern Indians far up in the Country, that groweth much {ſhorter than that 
of New-England. Tis always jointed like a Cane, and is full of tweet Juice, 
like the Sugar Cane; and a Syrup as ſweet as Sugar may be made of it, as 
hath been often tryed. And Meat ſweetned with it, hath not been diſtin— 

uiſhed from the like ſweetned with Sugar. At ever Joint there are long; 
Leaves almoſt like Flags, and at the-top a Bunch of Flowers, like the Blot- 
ſoms of Rye. 1 1 

It is planted between the middle of March and the beginning of June; 
but molt commonly from the middle of Apri/ to the middle of May. 

In the more Northerly Parts they have a peculiar kind called Mobars%s- 
Corn, which tho' planted in June, will be ripe in Seaſon. The Stalks of 
this kind are ſhorter, and the Ears grow near to the bottom of the Stalks, 
and are generally of divers Colours. . — ” 

The manner of planting is in Rows, at equal diſtance every way, about 5 
or 6 Feet. 

They open the Earth with an Hoe, taking away the Surface 3 or 4 Inches 
deep, and the breadth of the Hoe; and ſo throw in 4 or 5 Grains, a little 
diſtant one from another, and cover them with Earth. It two or three grow, 
it may do well, for ſome of them are uſually deſtroyed by Birds, or Moule- 
Squirrels. | | 

The Corn grown up an Hand's length, they cut up the Weeds, and looſen 


the Earth about it, with a broad Hoe, repeating this Labour as the Weeds 


grow. When the Stalk begins to grow high, they draw a little Earth about 
it, and upon the putting forth of the Ear, ſo much as to make a lictle Hill, 
like a Hop Hill; after this they have no other Buſineſs about it till Har- 


velt. | 


After *tis gathered, it muſt, except laid very thin, be pretently {tripped 
from the Hutks, otherwiſe it will heat, grow mouldy, and ſometimes ſprout : 
The common way (which they call Tracing) is to weave the Ears together in 
long Traces by ſome parts of the Huſks left thereon. Theſe Traces they 
hang upon Stages, or other Bearers withia Doors, or without: For, hung in 
that manner, they will keep good and ſweet all the Winter after, tho' expoſ- 


**d to all Weathers. 


he 
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The Natives commonly threſh it as they gather it, dry it well on Mats 
the Sun, and then beſtow it in Holes in the Ground (which are thei; 
Barns) well lined with withered Graſs and Mats, and then covered wi: 
the like, and over all with Earth; and ſo it is kept very well, till they 
ule it. | 


The Lugliſb have now taken to a better Way of Planting by the Help «| 


the Plow, in this manner: In the Planting-time they plow ſingle Furrow:. 


through the whole Field, about 6 Foot diſtant, more or leſs, as they ſee con. 
venient : To theſe they plow others acroſs at the ſame Diſtance. Where the{: 
meet they throw in the Corn, and cover it either with the Hoe, or by run. 
ning another Furrow with the Plough. When the Weeds begin to over top 
the Corn, then they plough over the reſt of the Field between the plante:! 
Furrows, and ſo turn in the Weeds. This is repeated where they begin t, 
hill the Corn with the Hoe; and ſo the Ground is better looſened than wii}: 
the Hoe, and the Roots of the Corn have more liberty to ſpread. 
Where any Weeds eſcape the Plough, they uſe the Hoe. 

Where the Ground is bad and worn out, the Indians uſed to put two or 
three of the Fithes called A/cofes, under or adjacent to each Corn hill, where 
they had many times a Crop double to what the Ground would have otherwil: 
produced. The Engliſbꝰ allo have learned the like Huſbandry, where thel- 
Alogfes come up in great Plenty, or where they are near the Fiſhing-ltapes ; 


having there the Heads and Garbage of Cod-fiſh in Abundance, at no Charge 
but the fetching. 1 | 


The Fields thus ploughed for this Corn, after the Crop is off, are almoſt 


as well fitted for Eugliſh Corn, eſpecially Summer Grain, as Peafon or Sum- 
mer Wheat; as if lying fallow, they had a very good Summer Tilth. _ 
The Indians, and ſome Engliſh (eſpecially in good Ground, and well fiſhed; 
at every Corn-Hill, plant with the Corn a kind of French or Turkey Beans: 
The Stalks of the Corn ſerving inſtead of Poles for the Beans to climb up 
with. And in the vacant Places between the Hills, they will plant Squaſhes 
and Pompions, loading the Ground with as much as it will bear. And many, 
after the laſt Weeding, ſprinkle Turnep-ſecd between the Hills, and fo, aftcr 
the Harveſt have a good Crop of Turneps. The Stalks of this Corn, cut up 
before too much dried, and fo laid up, are good Winter-Fodder for Cattle. 
But they uſually leave them on the Ground for the Cattle to feed on. The 


 Huſks about the Ear are good Fodder, given for Change ſometimes after 


Hay. The Indian Women lit them into narrow 
_ artificially into Baſkets of ſeveral Faſhions. 


This Corn the Indians dreſſed ſeveral Ways for their Food; fometimcs 
boiling it whole till it ſwelled and became tender, and ſo either eating it 
alone, or with their Fiſh and Veniſon inſtead of Bread; ſometimes bruiſing it 
in Mortars, and ſo boiling it; but commonly this Way, viz. by parching it 
in Aſhes or Embers, ſo artificially ſtirring it, as without burning to be ve— 
ry tender, and turned almoſt inſide outward, and alſo white and floury. 


Parts, and ſo weave them 


This they ſift very well from the Aſhes, and beat it in their wooden Mor- e 


This 1s a conſtant 


tars with a long Stone for a Peſtle, into fine Meal. 
Food 
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Food at home, and eſpecially when they travel, being put up in a Bag, and 
ſo at all times ready for eating either dry or mixed with Water. They find 
it very wholſome Diet: And the Eugliſb ſometimes for Novelty will procure 
ſome of this to be made by the Indian Women, adding Milk or Sugar and 
Water to it, as they pleaſe. 

The Indians have another ſort of Proviſion out of this Corn, which they 
call ſweet Corn. When the Corn in the Ear is full, while it is yet green, it 


hath a very ſweet Laſte. This they gather, boil, and then dry, and ſo put 


it up into Bags or Baſkets for their uſe ; boiling it again, either whole, or 
groſly beaten, when they eat it, either by itſelf, or amongſt their Fiſh, or 
Veniſon, or Beavers, or other Fleſh, accounting it a principal Dith. 


Theſe green and iweet Ears they ſometimes roaſt before the Fire, or in the 
Embers, and fo eat the Corn; by which means they have ſufficient ſupply of 
Food, tho? their old ſtore be gone. 

The Engliſb, of the full ripe Corn ground, make very good Bread: But *tis 
not ordered as other Corn. For if it be mixed into ſtiff Paſte, it will not 
be ſo good, as it made only a little ſtiffer than for Puddings, and ſo baked 
in a very hot Oven, ſtanding therein all Day, or all Night. Becauſe upon 
the firſt pouring of it on the Oven Floor, it ſpreads abroad, they pour a ſe- 
cond Layer or Heap upon every firſt, and thereby make ſo many Loaves, 
which if baked enough, and good, will be of a deep yellowiſh Colour ; if 
otherwiſe, white. as 

It is allo ſometimes mixed with half, ora third part of Rye or Wheat- 
meal, and ſo with Leaven or Yeaſt, made into Loaves of very good Bread. 

Before they had Mills, having firſt watered and huſked the Corn, and then 
beaten it in wooden Mortars, the coarſer part ſifted from the Meal, and ſepa- 
rated from the looſe Hulls by the Wind, they boild to a thick Batter: to 
which, being cold, they added ſo much of the fine Meal as would ſerve to 


ſtiffen ic into Paſte, whereof they made very good Bread. 


The heſt ſort of Food which the Engliſb make of this Corn, is that they 
call Samp. Having firſt watered it about half an Hour, and then beaten it 
in a Mortar, or elſe ground it in a hand or other Mill, into the bigneſs of 
Rice, they next ſift the Flower, and winnow the Hulls from it; then they 
boil it gently till it be tender, and ſo with Milk, or Butter and Sugar, make 
it into a very pleaſant and wholeſome Diſh. = 
This was the moſt uſual Diet of the firſt Planters in theſe Parts, and is ſtil} 
in uſe amongſt them, as well in Fevers as in Health; and was often preſcribed 
by the learned Dr. WVilſon to his Patients in London. And of the Indians that 
live much upon this Corn, the Engliſh moſt acquainted with them, have been 
22 by them, that the Diſeaſe of the Stone is very ſeldom known amongſt 
tnem. | | 

The Engliſh have alſo found out a way to make very good Beer of this 
Grain, that is, either of Bread made thereof, or elſe by Malting it. The 
way of making Beer of Bread, is by breaking or cutting it into great 
Lumps, about as big as a Man's Fiſt, to be maſhed, and ſo proceeded wit 

8%. 1h, --- Mmmm , as 


very ſweet; and the Beer made of it, will be wholſome, pleaſant and of a 


(634). 
as Malt, and the impregnated Liquor, as Wort, either adding or omitting 
Hops, as is deſired. | : 

To make good Malt of this Corn, a particular way muſt be taken. The 
Barley Malt-maſters have uſed all their Skill to make good Malt thereof the 
ordinary way, but cannot effect it; that is, that the whole Grain be malted, 
and tender and flowry, as in other Malt. For it is found by Experience, 
that this Corn before it be fully malted, muſt ſprout out both ways, i. e. 
both Root and Blade to a great Length, of a Finger at leaſt, if more, the 
better. For which, it muſt be laid upon an Heap a convenient time; where- 
in on the one hand, if it lieth of a ſufficient thickneſs for coming, it will 


quickly heat and mould, and the tender Sprouts be ſo entangled, that the 


leaſt opening of the Heap breaks them off, and ſo hinders the further Matu- 
ration of the Grain into Malt: On the other, if it be ſtirred and opened 
to prevent too much heating, the Sprouts which have begun to ſhoot, ceaſe 
growing, and conſequently the Corn again ceaſes to be promoted to the Mel- 
lowneſs of Malt, | : 

To avoid all theſe Difficulties, this way was tried and found effectual. 
Take away the Top of the Earth in a Garden or Field 2 or 3 Inches, throw- 
ing it up half one way and half the other; then lay the Corn for Malt, all 
over the Ground ſo as to cover it; then cover the Corn with the Earth that 
was pared off, and there is no more to do, till you fee all the Plat of Ground 
like a green Field, covered over with the Sprouts of Corn, which will be 
within 10 Days or a Fortnight, according to the time of the Year : Then 
take it up and ſhake the Earth from it, and dry it; for the Roots will he fo 
intangled together, that it may be raiſed up in great Pieces. To make it 
very clean, it may be waſhed, and then preſently dryed on a Kiln, or in the 
Sun, or ſpread thin on a Chamber-Floor, _ 

This way every Grain that 1s good will grow, and be mellow, flowry and 


good brown Colour: Yet Beer made of the Bread as aforeſaid, is as well co- 


loured, as wholeſome and pleaſant, and more durable, this therefore is moſt 
in uſe. | 


Japrevemnt K. f. The greateſt Profit that ever I have heard of the Field White Peaſe, 


to be made by has been 20 Barrels reaped for one ſown 3 but Maize will yield more than 


Maize, by 


Sir Richard 2000 for one. I made an Experiment in Ireland, with a Grappe of 8 Sides, 


Bulkley. n. 


205. P. 928. 


or Rows, having in each 30 Grains, (which grew in Brandenburg) in good 
Orchard Ground, which had been indeed dunged for ſome other Legumes 
the laſt Year, and ſowed them in Rows; each Row being about a Yard a- 
ſunder, and each Grain about a Foot aſunder in the Row, taking care to 
preſerve them from the Mice tilt above Ground. Now out of each Grain 
come up 3, 4, 5 or 6 Stems, (my Swiſs ſays, he rarely has ſeen above 2 or 3 
elſewhere) every of which Stems had 4, 3 or 2 of theſe Grappes. So that we 
may ſuppoſe, that each Grain will give 3 ſtrong Stems, and each of theſe 
Stems 3 Grappes, and each Grappe 240 Grains, which makes 2160 for one. 
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well ſtopped. 
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There are ſome things very odd in the manner of its Growth, it firſt ſends 
up a thick reedy Stalk, about a Yard high, with long Leaves of a very thick 
woody Subſtance, and half a Yard long, enwrapping the Stalk, juſt like the 
Iris. At the top of this Stalk, when the Leaves open, there appear 20 or 


30 Ears, as it were of our unripe Wheat, but this when it is opened muſt be 


plucked away, for it is nothing but the Flower; and what is moſt ſurpri- 
Zing, the Fruit comes not where the Flower was, but on the inner ſide of 
every Leaf, where it joins to the Stem, comes forth, after a time, a large 
Shoot, thicker than ones Wriſt, at the end of which hangs out a Bundle of 
fine Strings, like a Horſe-Tail, which is the true Flower of the Plant. As 
this withers, the Fruit grows on within, being enveloped in a great Number 


of Leaves, which when they are withered, the Fruit is ripe, (but is never 


naked while on the Stalks) and mult then be taken off, and hung up to dry, 

or kept in Cheſts. It will ſerve for all the Uſes of the White Pea (to which 

Grain it is the moſt like in Taſte and Figure) either in Bread, (with Wheat) 

or Soup, or Pudding, or with Pork. _ 5 | 
2. If the Maize be equal in goodneſs to Peas, and an Acre planted with it, Py ply 

it will certainly yield more than one ſown with Peaſe, without impoveriſhing ay, i: p. 

the Land, then indeed it will be advantageous to plant it; but if only an equal?“ 

Quantity, then tho? one Grain ſhould yield 1000 fold, all the Advantage will 

be in the difference of the Seed, which is not very conſiderable; and which the 

Compendium of ſowing above ſetting may in ſome meaſure countervail. 

By Sir Richard's Deſcription of it, I am confirmed in my Opinion, That 

there are two really diſtinct Species of Maize ; for what I have ſeen cultivated 

in Gardens, and have myſelf planted, ariſeth to double the Stature he aſcribes 

to this, that is, 7, 8, or 10 Feet; and beſides, with us, never brings the Seed 

near to Perfection. But that I have ſeen planted in the Fields in Germany, 1s 


of about the ſame height with Sir Richard's, and ripens the Seed. Lobel alſo 
| acknowledges two forts thus differing. 


Kl. A Diftiller with us (at Newcaſte) hath made a quantity of an extra- 4 extras 


inar -y.Sp irte 


ordinary Spirit of Sugar. It ſeems to be the Reſult of ſome anomalous S,, zy 
Fermentation: It is fo ſtrong that no Man is able to ſmell it in an open 2": Fuca» 

Veſſel, without being made almoſt breathleſs ; neither do I think the Perſon 130.5. 766. 
who made it, can make it again. It was drawn from bare Sugar-water 
(which is nothing but the Water wherewith the Molds, Aprons, Sc. are 
waſhed) fermented with the Scum ; and it was ſo exceeding Volatile, that it 


would not be carried, but loſt all its Force in the Carriage, tho' it was very 


XII. Saffron-heads planted in a black rich ſandy Mold, or in a mixt ſandy Ye c, 
Land, between white and red, yields the greater ſtore of Saffron, A Clay, 2 2 
or ſtiff Ground, be it ever ſo rich, produceth little Saffron, though Increaſe Howard, ». 
of Heads or Roots, if the Winter prove mild and dry; but the Extremity of? ““! 
Cold and Moiſture will rot them. So that the fineſt light ſandy Mold, of an 
indifferent Fatneſs, is eſteemed moſt profitable. 

| | Mmmm 2 Pipw 
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Plow the Ground in the beginning of April, and lay it very ſmooth and 
level, 

About 3 Weeks or a Month ter, ſpread upon every Acre 20 Loads of 
rotten Dung, and plow it in. YH 

At Midſummer plow it again, and plant the Saffron Heads in Rows. every 3 
way 3 Inches diſtant one from another, and 3 Inches deep. 5 1 

The moſt expedite way of Planting, is to make a Trench the whole 
length of the Field, 3 Inches deep, with a Spit- ſhowel. The Spit- ſnovel is 
to be made of a chin {treight Iron 10 Inches long, and 5 Inches broad, with 
a Socket in the ſide of it to put to a Staff or Handle. Lay the Saffron heads 

3 Inches diſtant in the Trench, and with the Shove! {pit up 3 Inches of Earth 
. ments: - 

Obſerve this Order in dann of whole Fields, whereby the Heads will 
lie every way 3 Inches one from another. Only Paths or ſhallow Trenches 

are to be left 2 or 3 Yards aſunder, which ſerve every Year to lay the Weeds 

to rot, that are to be weeded and pared off the Ground. 
As ſoon as the Heads begin to ſhoot or ſpear within the Ground, which 
is uſually a Fortnight before Michaelmas, hoe or pare the Ground all over 
very thin, and rake lightly all the Weeds and Graſs very clean, leſt it choak _ 

the Flowers, which will ſoon after appear ; and are then to be gathered, and 
the Saffron to be picked and dried for Ule. 
The Ground muſt be very carefully fenced from Sheep or Cattle, which 
by treading break the Saffron-graſs, and make the Chives come up ſmall. 

In May, the Saffron-graſs will be quite withered away; after which the 
Weeds and Graſs the Ground produceth, may be cut or mowed off from time 
to time to feed Cattle till about Michaelmas, at which time the Heads will 
begin to ſpear within the Ground. Then hoe, pare and rake the Ground 
clean as before, for a ſecond Crop. The like Directions are to he obſerved 
the next Year for a third Crop. The Midſummer follow ing, dig up all the 
Saffron-heads, and plant them again in another new Ground, dunged and 
ordered as aforeſaid, wherein no N 855 hath been planted, at leaſt not 
within 7 Years. 

The Flowers are to be gathered as ſoon as they come up, before they are 
full blown, whether wet or dry. 

Pick out the Chives clean ſrom the Shells or Flowers, and Crinkle them 
2 or 3 Fingers thick, very equally on a double Saffron-paper. Lay this on 
the Hair-cloth of the Safiron- Kiln, and cover it with 2 or more Saffron- 

papers, a piece of woollen Cloth, or thick Bays, and a Cuſhion of Canvas, 
or Sackcloth, filled with Barley- ſtraw, whereon lay the Kiln Board. 
Put into the Kiln, thoroughly kindled, Charcoal, Oven-Coals, or the 
like, keeping it ſo hot, that * can hardly endure your Fingers between 
the Paper and the Hair- cloth. 
After an Hour or more turn in the Edges of the Cake with a Knife, and 
| looſen it from the Paper. If it ſtick faſt, wet the out- ſide of the Paper with 
a Feather dipped in Beer, and then dry the * Turn the . that 
both ſides may be of a Colour. 
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If it ſtick again to the Paper, looſen it, and then dry it with a very gen- 
tle Heat, with the Addition of a Quarter of a hundred Pound Weight laid 
N the Kiln- board. 

The Saffron Cake being ſufficiently dried, is fit for Uſe, and will laſt a 
good many Years, being wrapped up and kept cloſe. 

The beſt Saffron is that which conſiſts of the thickeſt and ſhorteſt Chives, 
of a high red and ſhining Colour, both without and within alike, 

Saffron is oftentimes burnt, and in Knots, ſpotted, and mixed with the 
Yellows that are within the Shells. 

It is uſually obſerved, that an Acre doth yield, at the leaſt, 12 Pounds of 
good Saffron one Year with another and ſome Years 20 Pounds. 

Good Saffron is ſeldom or never fold at fo low a Rate as 30 Shillings per 
Pound, freqeuntly at 3 Pounds per Pound, and upwards. Wherefore one 
Acre bearing 12 Pounds at 40 Shillings per Pound, cometh to 24 Pounds 
per Annum. 

The gathering and picking of one Pound of Saffron 1 is worth one Shilling, 
which cometh to 12 Shillings per Acre. 

The Fire and Care of drying may come to 3 Shillings more, at 6 Pence 
the Pound; which is in all 15 Shillings. 

The Graf that is mowed and cut off the Ground for the Uſe of Cattle, 
will be very near worth-as much as will countervail the picking and drying 
the Saffron; the Soil being enriched, not only by the Dung, but the Saffron 
itſelf, as appears by the rich Crops the Ground yields for ſeveral Years. 
after, without any other Manuring or Improvement. | 

Sixteen . Quarters of Saffron-Heads are ſufficient to plant one Acre. A 
Quarter of theſe Heads is uſually fold in the Place for 10 Shillings, which 
comes to 8 Pounds per Acre. 

Twenty Loads of rotten Dung laid on 1 the Ground, may be worth 40 Shil- 
logs at 12 Pence a Load for the Dung, and as much for Carriage into the 

jeld. 

For thrice Ploughing the Ground 20 Shillings. 

For planting the Heads about 4 Pounds. Which in the whole makes 

14 Pounds the Charges of planting an Acre, which will bear 3 Crops. 
So that all things reaſonably compured, it appears that an Acre of Saffron 
will be worth, notwithſtanding all Caſualties, one Year with another, over 
and above the 14 Pounds Charges, for the firſt Year's Planting (at the leaſt) 
20 Pounds per Annuin; beſides the great Increaſe of the Saffron-Heads, which 
will be as three for one. 
The Kiln conſiſts of an Oaken Frame, lathed on every Side ; ; 12 Inches 
ſquare in the Bottom, 2 Eoot high, and 2 Foot ſquare at the Jop; upon 
which is nailed a Hair-cloth, and ſtrained hard by Wedges drove into the 
Sides; a ſquare Board, and a Weight to preſs it Wn, weighing about a 
quarter of an Hundred. 

The Inſides of the Kiln are covered all over with the ſtrongeſt Potters 
Clay, very well wrought with a little Sand, a little above 2 Inches thick. 


The Bottom muſt be lined with Clay 4 or 5 Inches thick, which is the 
Hearth 
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Hearth to lay the Fire on: Level wherewith is to be made a little Hole to 
put the Fire. The outſide may be plaſtered all over with Lime and Hair. 


Melons „- XIII. The firſt thing 4 Melons are two Leaves united, here 
ores op he Called Ears (marked 1. 1.) out of the midſt of theſe two Ears there ſhoots 
tinay: = ſome Days after, firſt one Leaf, which call the firft Leaf or Knot (marked 2. 
f-991 and out of the ſame place, after ſome Days more, ſhoots a ſecond, called the 
Vg. 159. ſecond Knot (marked 3.) out of about the midſt of the Stalk of this ſecond 
Knot ſhoots the 3d Knot (marked 4.) And this 3d Knot it is, which mult be 
| cut at the place marked 6, without hurting the Branch of the 2d Knot, whence 
this third came; becauſe that from that Place will ſpring a Branch, which 
we call the firſt Arm, and this Arm will ſhoot forth firſt one Knot, then à 
ſecond, then a third; and this third it is you are to cut again in the fame man- 
ner as was ſaid before. And you mult be careful to cut theſe third Knots, 
without ſtaying for the ſhooting of the 4% or g one. You will ſee out of 
every Knot come forth Arms or Branches like to the firſt, ſpoken of before; 
and it is at thoſe Arms, that the Melon will be produced. And they will be 
good, if the Foot or Root be well nouriſhed in good Earth, and cheriſhed 
by a good Hot-Bed and the Sun. But let the Foot of the Melon never paſs 
into the Dung, nor the Earth be wat-red but moderately, when you ſee it 
grows too dry, ſo as the Shoot might thereby ſuffer 3 which yet you muſt not 
delay till it happen, leſt the Remedy come too late, I water twice or thrice a 
Week in very hot Weather, and that about Sunſet; and I cover my Melons 
with a Straw-Mat from 11 in the Forenoon, to 2 in the Afternoon, when the 
Heat of the Sun 1s too violent, and too quickly conſumes that little Moiſture 
neceſſary for the Root. And when it raineth, I cover alſo my Melon-Gar- 
den, left too much Wet hurt my Fruit, POTEN”) Peet 
| If the Root produce too many Branches or Arms, cut away the weakeſt 
of them; and leave none but 3 or 4 of the ſtrongeſt and moſt vigorous, and 
ſuch as have their Knots neareſt to one another. When I tranſplant my Me— 
lons from the Nurſery Bed, I put commonly 2 Roots together, except I find 
one very ſtrong ; which I then plant alone, cutting from it neither of the 
Branches that ſhoot from each fide (marked 7. 7.) betwixt the one Ear and the 
Leaf before ſpoken of. But when I join two Roots together, I quite cut away 
both the Branches that ſhoot from the two Ears, ſtanding one over againſt 
the other, to avoid the difordering abundance of Branches; which alſo would 


wrong the Foot. 


The Melons being knit, I leave but two of them upon each Foot; chuſing 
thoſe that are beſt placed, and next to the firſt and principal Stalk, that is to 
the Heart of the Foot. I alſo take care, to leave none but fair ones, and 
ſuch as have a ſhort and thick Tail. The Foot alſo of your Melon muſt be 
ſhort, well truſted, and not far diſtant from the Ground. Melons of a long 
Stem, and having the Stalk of the Leaf too long and ſlender, are never vigo- 
rous ; and cannot yield good Melons. 5 RL 

It happens fometimes, that at the very firſt, there ſhoot out, from be- 
tween the rwo Ears, two Leaves, tho* I above ſpoke but of one: But this 

ron | | happens 
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happens but ſeldom, and when it does, ſuch two Leaves muſt be reckoned 
but for one Knot; and afterwards there will ſhoot out a ſecond, then a 
third, Sc. and ſo on to 25 or 30, if you be not careful to cut in time. And 
it is at the Extremity of thoſe Branches ſo diſtant, that Melons will grow : 
But they cannot be good, becauſe they are ſo far from the Place, which 
affords them their Nouriſhment. INE 
I muſt not forget to tell you, that from the midſt betwixt the two Ears, 
and the two firſt Leaves, there ſhoots out yet one Branch more, which ought 
to be kept if vigorous, but cut if weak. : 
Ae that is curious muſt every Day walk often in his Melon- Garden, to 
cut off all the Branches which he ſhall obſerve to be uſeleſs or hurtful. Fo, 
Whenever you have a Melon, which comes well knit on a Branch, you =46-2.983. 
muſt not fail to cut away the reſt of that Branch, on this ſide of the Fruit: 
To the end that all the Nouriſhment, that would have been diſperſed into the 
whole Branch, may pals into that Fruit, which is found at the Extremity of 
the Branch; taking care notwithſtanding, that the Fruit be covered with 
ſome Leaves of the other Branches, for its better Growth under the Shade, 
in thoſe Parts where 1t 1s very hot. 
There commonly need no more than forty Days from the time of a Melon's 
knitting to that of its Ripeneſs. | 
For the keeping of the Seed, you mult take no other Seed but ſuch as is 
found in that Part of the Melon, which hath been towards the Sun: And 
at the ſame time you eat the Melons, you muſt well clean ſuch Seeds, and 
rub them with a Linen Cloth, until they be very clean and dry; then put 
them up in ſome convenient Cloſet till Seed- time. 17825 
Remember not to eat the Melons but fome twenty-four Hours after they 
have been gathered; putting them in the mean time in a dry Place, neither 
too hot nor too cold, and free from any dry Scents, good or ill. 
Obſerve alſo, to gather them ſeaſonably, when they are neither to ripe 
nor too green, which you may know by their yellowiſh Colour, and by their 
Tail commonly ſplitting, and their Smell. A Melon ordinarily requireth 
one Day from the time of its being ſmitten, to that of its being gathered. 
I call that the time of its being ſmitten, when it begins to fhew its being 
. ripe by a little yellowneſs appearing in ſome part or other of it. A Melon _ 
that ripens too faſt, is never good, ſuch a Ripeneſs not being a good one, 1 
but proceeding from tlie poorneſs or ſickneſs of the Foot, which maketh it 
thus turn ſuddenly. | % © 498 
The Melon mult be full, without any Vacuity, which, you know, is dif- 
cerned by knocking upon it, and the Meat mult be dry, no Water running 
out: Only a little Dew is to appear, iſſuing out of the Pulp; which mult be 
of a very Vermilion Colour. | 
Trouble not yourſelf to have big Melons, but good ones. Thoſe who 
covet great Melons, may have their Deſires, either by ſowing Seeds of the 
great Kinds, or by much Watering others: Which Watering 1s a thing, 
wherein great Care and Diſcretion is to be uſed. You may judge of the 
| | | neceſſity 
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neceſſity of Watering by the Vigour which is required in the Foot and 
Leaves, without which the Fruit cannot be good for want of good Noy. 
riſhment. VOY 1 


Pog-Mer. XIV. 1. About three Weeks ago the Wife of one William Mathews near 
7% By Salop gathered ſome Herbs, and (having firſt boilded them) fryed them 
«203-6875, With Bacon for her own and her Family's Supper. And after they had been 
about two. Hours in Bed, one of the Children (which is dumb, and about 
ſeven Years old) fell very ſick, and ſo did the other two preſently after; 
which obliged the Man and his Wife to riſe, and take the Children to the 
Fire, where they vomited and purged, and within half an Hour fell fat 
aſleep. They took the Children to Bed as they were aſleep, and they 
themſelves went to Bed too, and fell faſter afleep than ever they had done 
before. The Man waked the next Morning about three Hours after his 
uſual time, went to his' Labour at Mr. Newport's, and fo by Strength of 
his Conſtitution carried it off: But he ſays he thought his Chin had been all 
the Day in a Fire, and was forced to keep his Hat full of Water by him 
all the Day long, and frequently dipped his Chin in it as he was at his Work. 
The Woman wakened a while after her Huſband, and being forced to it, 
got up to look after her little Family Concerns : But ſhe was very ſick, 
and continued ſo till within theſe few Days, ſince which ſhe is very well 
recovered. One of their Children ſlept from that Night (which was 
Thurſday three Weeks) till Monday Evening following (and then having 
juſt only opened her Eyes and made two Sprunts, without ſpeaking one 
Word) died immediately. While ſhe was aſleep, Endeavours were uſed 
to waken her, but in vain. The other two Children ſlept about twenty-four 
Hours, and upon their waking fell a vomitting and purging again, which! 
think ſaved their Lives. Mathews told me he never eat ſo pleaſant an Herb 
in his Life: But it is obſerved that the Cattle never browſe it. It is branch- 
ed and ſeeded like Spinnage or Mercury, but leaved rather like Lakeweed ; 

| the Leaves are dented too. 
den, 2. Mr. Will. Baxter did me the Favour to ſend for a dried Sample or Spe- 
, cimen, and it proves to be Dog- Mercury; the Stalks, Leaves and Spikes 
agreeing exactly in every thing with thoſe of Dog- Mercury, or Mercurialis 

perennis repens, Cynocrambe dicta, J. R. . 

pemeck, by XV. A Gentleman of my Acquaintance having a Horſe which was trou- 
Wood, a. bled with that ſtubborn Diſeaſe they call the Farcy, employed ſeveral ufually 
31. P. 636, efficacious Medicines unſucceſsfully. At length being in a Place where 
grew a great Quantity of Hemlock, he obſerved the Horſe began to feed 
thereon greedily, eating it up. On which within three or four Days his Sores 
dried up, and he recovered very faſt. From whence it appears, that the 
Leaves at leaſt of Hemlock are not noxious to ſome Animals, but rather ſa- 
lutary. The Seeds alſo, ſome Birds, as in our Obſervation Buſtards, wil! 
greedily eat. 0 ZE 
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XVI. 1. A certain Woman near Kilkenny in Jreland eating by mit ive A poyſonos: 
ſome Root, I ſuppoſe of common Hemlock, among Parſneps, was immedi— arte by 
ately ſeized with Raving and Madneſs, talked obſcenely, and could not 2r: Nath. 
forbear Dancing. Thus ſhe continued for ſome time, til] at length ſhe was ,, = 630 
taken with Epyileplick Fits: Of which Diſtemper being committed to my 
Charge, ſhe was ſoon cured by the common Method, and has now for ſeve— 
ral Years lived in perfe& Health. What Quantity ſhe eat is not known: But 
a my of Hemlock Root was found on her Trencher. 

I am in ſome doubt whether it was really the Root of e which this 70 * 5 

Woman did eat, and which had this Effect upon her, and not forrie- other: Be. 645. FP 
cauſe, 1. Jo. Bau bine, relating two parallel Stories of the effects of Roots which . v. 
were taken for Parſneps, is of Opinion that they were the Roots of Wild- isi. 5 

Cicely, Cicutaria Vulgaris, or Myrrhis Sylveſtris: Becauſe (ſaith ne} the Roots 
of it are more like to Parſneps, than thoſe of Cicuta or Hemlock, Mr. 7a. 
Petiver aſſured me, that he ſaw one Mr. Ilenly eat 3 or 4 Ounces of Flemlock- 
Root without the leaſt Harm: Whereupon he himſelf was encouraged to do the 
like, eating about half an Ounce. They taſted ſomewhat like the Root of Seler:;, 
or Sweet-ſmallage: And he perceiyed no ill Effect, or Inconvenience from the 
eating of them. 3. The common People generally believe that the Roots 
which cauſe theſe Symptoms, are no other than old Parſneps, which have con- 
tinued ſome Years 1 in the Ground; and therefore call them Madneps. 


XVII. I. Eight young Lads (about 30 Vears ago) went a Fiſhing to a „Hine 
Brook near Clonmel! in Ireland, and there meeting with a great Parcel of Oe— IE 
nanthe Aquatica Succo Viroſo (in Iriſh, Tahow) they miſtook the Roots of it dap Er. 
tor Sium Aquaticum Roots, and did eat a great deal of them. About 4 or 5 5 
Hours after going home, the eldeſt of them, who was almoſt of Man's Sta- 
ture, without the leaſt previous appearing Diſorder or Complaint, on a ſud- 
den fell down backwards, and lay kicking and ſprawling on the Ground : 

His Countenance ſoon turned very ghaffly, and he foamed at the Mouth. 
Soon after 4 more were ſeized the ſame way, and they all died before Morn- 
ing; not one of them having ſpoken a Word from the Moment in which the 
venenate Particles ſurprizing the Genus Nervo/um. Of the other three, one 
run ſtark-mad, but came to his right Reaſon again the next Mornin 
Another had his Hair and Nails faln off; and the third (who is my Bro. 
ther-in-Law, and from whom I had as Account) alone eſcaped, without 
receiving any harm. Whether he eat leſs of this fatal Root, or whether his 
Conſtitution, which is to this Day very athletick, occaſioned 3 it, I cannot tell. 
Though I am of Opinion that his ſpeedy running above 2 Miles home, after 
that he ſaw the firſt young Man fall, together with his drinking a very 
large Draught of Milk, warm from the Cow, in his Mid-way, were of 
ſingular Uſe to him. For his violent Sweating did doubtleſs expel and 
carry off many of the venenoſe Particles, and had a better Effect than per- 
haps the beſt of our Alexipharmicks (which you know are generally Diaphore- 
lick) might have produced in this Caſe. Beſides, I believe, the Draught of 
Vol. II. Nnnn warm 
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warm Milk did act its part, by involving the acid or acrimonious poyſonous 
Particles, and rendring them unactive, and preventing their ſeizing the Genus 
Nervoſum, till they were expelled per Diaphoreſin. 

There was allo a Dutchman about two Years ſince, within eight Miles of 
Clonmel, poiſoned by boiling and eating the Tops of this Plant ſhred | into 
his Pottage. I believe he FOUR. it for Apium Paluſtre, which its Leaves 
much reſemble. 

By Mr. Ray, 2. Several parallel and no leſ; tragical Hiſtories of later Date, of 4 miſe- 
A. Ne rable Deſtruction of divers Perſons, by the eating of the Roots of this per- 
we Aquat. nicious and deleterious Plant, I find recorded by Fac. Weſferus, and in the 


Miſcellanea Curioſa, Dec. 2. An. 6. 


The Horned XVIII. Between Penzance and Marketjew in Cornwall, on the ſandy Shore 
Ma Net grows Abundance of Papaver Cornea Luteum, or Horned Poppy, with 
ton. „. 242. 4 yellow Flower, vulgarly called in Hampſhire and Dorſetſhire, Squatmore, or 
7.4% Bruiſe Root, (as I was there informed) where they uſe it againſt Bruiſes exter- 
nal and internal. One Charles Worth, dwelling at the Half- way Houle be- 
tween Penzance and Markeljew, cauſed a Pye to be made of the Roots of the 
ſaid Poppy, ſuppoſing them to be Sea Holly or Eringo- Roots (for they had 
made Pyes thereof, which were very pleaſant to them) but the eating of the 
aforeſaid Pye, whilſt hot, was preſently taken with ſuch a Kind of Delirium, 
that he called for a white earthen Chamber-Pot, and after having purged 
by Stool into it, he broke, it into Pieces, and bid the By-ſtanders to fave 
them, for they were all Gold. The Man and Maid-Servants, having alſo 
eat of the ſame Pye, became delirious, and fanſied that moſt what they ſaw 
was Gold. A Child in the Cradle having allo taſted of the Pye, was much 
doſed, and turned its Mouth to and again. And thus they continued for 

{ome Days, and then became well. 
Perhaps the yellow Colour of the F lowers running in their Minds, which 
the eating of the Roots had now depraved, might beget that Idea of Gold 


in them. 


TheHetmon. XIX. There are two Sorts of the Helmontian Laudanum the one uſed by 
tian Lauda- the elder Helmont, the other by his Son. The former was a great Secret 
be Boyle. communicated to me by an expert Chymiſt about fifteen Years ago: Which 
.f. 143. becaule I have not leave to publiſh, meeting about two Years ago with that 
obliging and ingenious Perſon F. M. Baron Van Helmonut, Son to the famous 
Jobannes Baptiſta, I obtained from him by Word of Mouth, ſome Directions 
about the Laudanum he uſes; which though he confeſſed, and I ſoon perceiv- 
ed, to be diftering from his Father's, yet he ſeemed to think it not inferiour 
and more parable. 
I foon after committed it to Writing, leſt it ſhould lip out of my Memory, 
and I had his Permiſſion to communicate it for the publick Good. 
Take of Opium a quarter of a Pound, and of the Juice of Quinces 4 Pound 
at the lealt; the Opium being cut into very thin dlices, and then as it Fore 
mince 
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minced to reduce it into ſmaller Parts, is to be put into, and well mixed 
with the Liquor (firſt made Luke- warm) and fermented with a moderate 
Heat for eight or ten Days, rather more than leis. Then filter it, and ha- 
ving infuſed | in it of Cinnamon, Nutmeg and Cloves, of each an Ounce, or an 
Ounce and half, let them ſtand three or four Days more ; if it be a full Week, 
it may be ſo much the better. Then filter the Liquor once more, having let 
it boil a Walme or two after the Spices have been put in. This being done, 
evaporate away the ſuperfluous Water to the Conſiſtence o& an Extract, or to 
what other Conſiftence you pleaſe, 

Laſtly, Incorporate very well with it two Ounces of the beſt Saffron re- 
duced to fine Powder, or as much Extract as can be obtained from that quan- N 
tity of Saffron. T | 

According to the Conſiſtence you deſire to have your Medicine of, you 
may order it lo, as either to make it up into a Maſs of Pills (in which Form 
I have cauſed it to be given) or keep it in a liquid Form; but in this latter 
Caſe the Evaporation muſt have been made more ſparingly, that after the 
putting 1n of the Saftron, or 1ts Extract, 1t may not grow too thick. In this 
Form the Doſe may be from 5 or Drops to 10 or fewer, according to Cir- 
cumſtances; and of the Pills a ſomewhat leſs Quantity 1 18 required. | — 


XX. One Muſtapha Shatoor, an Inhabitant of Sediqui, a Village ſix Miles EF. 
from Smyrna, by Trade a Coffee- Man, about forty-five Years old, a moſt morg 6: "mM 
famous Opium Eater, told me, that his conſtant eating was 3 Drachms "Fin vols | 
Day of crude Opium, one half of which was his Doſe in the Morning, and Smith, =, | 
the other half in the Afternoon: But that he could ſafely take double hg Ps | 
Uantity 5 . 3 
3 therefore to be an Eye-witneſs of what he could do, I provided | 
the belt Opium I could get, and weighed it nicely into Drachms. He came 
to me at my deſire, at.g in the Morning, but excuſed his having taken half a 
Drachm before, becauſe he had not Strength to rife out of his Bed without it. 
laid before him my O/ium made up in Pills, each weighing a Drachm, and 
deſired him to eat what he pleaſed. He tool one Drachm and a half, making 
it up in three Pills, and chewing it with a little Water: He commended the | f 
Opium, but was not willing to eat more at that time, and I would not preſs | 
him for fear of Accidents. He ſtayed with me about half an Hour after he 
had eaten the Opium: The viſible Effects it had upon him were to make his 
Eyes ſparkle, and to give a new Air of Life and Brightnels to his Face. He 8 
told me that he was extremely refreſhed by my Entertainment; and I found A 
him half an Hour afterwards labouring heartily at cleaving Wood to burn. 
At three in the Afternoon he came to me again, and took che ſame Quantity b 
as in the Morning, and appeared after it with the fame Symptoms. He ſays, 
that it has always the fame Effects, giving him Vigour and Spirit, and is now 
become as neceſſary to him as any other Part "of his Suſtenance; that it 
makes him fitter for Procreation, for he has many Wives and Children; that 
it never affects him with Sleep and Drowſineſs, but rather hinders his 
Repoſing, when he happens to take too much of it; that he entered upon 
Nnnn 2 | this 
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this Practice twenty-five Years ago, beginning with the bigneſs 5 a Grain, 
and fo training up Nature gradually to larger Quantities ; and that the Want 
of it, and the Deſire of taking more, grows daily upon him. 

The Alteration and Impairment which this Cuſtom hath produced in him 
are Weakneſs, his Legs being ſmall, his Gums eaten away, ſo that the Teeth 
itand bare to the Roots, his Complexion very — and appearing older 
by twenty Years, then he really is. 

Opium is commonly taken by the Meſſengers in Tyrkey, who are employed 
in making quick Diſpatches ; it is generally part of their Proviſion, they take 
it when they ſind themſelves tired, and it gives them Strength and Spirit 
to proceed. I had the following Relation of one of them, that coming from 
Conſtaninople to Mr. Samuel Barnardiſfon, a Merchant of Smyrna, at entering: 
into the Gentleman's Houſe, he fell down for dead; at which, when the. 
whole Houſe was ſurprized and concerned, one of the Servants rightly judg- 
ing that this Fainting away was "occaſioned by the Stock of Opium laid in 
for his Journey being ſpent, forced a little of it into his Mouth, and by this 
Means he preſently recovered, and acknowledged the Servant had been his 

Phyſician. 

The Turks uſe Opium made up with ſomething that renders it palatable, - at 
their Feaſt called Biram, to make them cheerful; which may be one Reaſon 
of its prevailing ſo much: For finding it then entertains them with pleaſing 


Fancies, they are tempted to continue It, and ſo the Ule becomes neceſlary, 
and grows apon them. 


By the 5 . XXI. The famous 1ri/þ Herb called Matkenboy, or T byes Hibernicus, 
Cloyne, a. is reported by the Natives to be ſo ſtrong a Purge, that even the carry ing it 
*#3: P. ah. about one in their Clothes is ſufficient to produce the Effect. But Dr. Mullen 


has lately proved this Story to be falſe, by carrying its Roots for three Days 
in his Pocket, without any Alteration of that Sort. 


2 ＋ XXII. The Piſtolochia, or e Virginiana hath a buſhy Root, con- 
.. j. Ban- ſiſting of a number of ſmall Strings of a yellowiſh Colour, and hot aro- 
447. Z. 46), Matick Scent and Taſte: Thence grow one or two ſmooth, at leaſt very 
e little hair Stalks; round, and moſt commonly upright, not ſquare nor 
trayling. The Leaves grow alternately on this Side and that, one at a joint 
or Knee: They are thin, long and pointed, coming like a Heart at the 
Foot-Stalk ; a little hairy above, and rough with many protuberant Veins 
underneath z and in handling they ſtick a little to the Fingers. Near the 
Ground grow one or two hollow Flowers, each upon its proper Foot-Stalk, 
different in Form from the Piftolochia Cretica, or any other yet known: All | 
whoſe Flowers reſemble a Cow's Horn, the Top growing to the Rudiment 
of the Seed Veſſel, and the open End cut ſlaunting like a Drenching-Horn, 
whereas this of ours terminates with a Heel, which fupports a broad, 


round, galerniculated 14D the Center of which opens into the Hollow of 
the F lower. | 


The 
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The Lip is of a light ruſſet, or dirty Colour. The Seed. veſſel is hexa- 
gonal, ſhaped like a Pear when full grown, near half an Inch in Diameter, It 
= not an Ever-green, but after the Seeds are ripe, the Leaves and Stalls be- 
gin to wither and decay. It flowrs in May, and its Seeds are ripe in Auguſt. 


XXIII. Succiſa, or Devils. hit, is excellent for Poiſons, eſpecially the Plague, Devils-bit 
y dir The. 


and it is ſo powerful a Sudorific, lay ing the ſick Perſon, whether of the Plague, N 
or other malignant Fever, on a Bed of that Herb, moderately hot, he (hall 211, P. 166, 


ſweat till they take him of, and much more if he drink of the Decoction, 
or Juice of the Herb; which in Summer they take all, and in Winter of the 


Root only. 


„ KATY. Alcanna is the Leaf of a | Plant, dried and powdered ; j Which when Abe, it 
ſteept a Night in Wine, will dye the Nails red. 


XXV. An. 1556. An Aloe Americana, ſerrato Folio, being of a pale green Aloe Ameri. 
Colour, and conſiſting of 11 Leaves, was bound about with a red dry Cloth, ors by Dr, 


erret, x. 


and was hung up without Oil, as is uſual, in che Kitchen. It weighed, 1 455 
ae L Heigl. [ Toſs. | 
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So that in a whole Year it loſt 2 Ounces, 3 Drams, 24 Grains. The ſuc- 
ceeding Year, being drier and hotter, it loſt 3 Ounces 23 Scruples, and. 
more than double in the 6 colder, than the 6 hotter Months. I kept it about 
5 Years, and it decreaſed much about the fame Proportion. And in the 
Year 1660, hanging it in a cold Garret, it periſhed, „„ 

Theſe Obſervations I had about it, that every Year two of the greater 
Leaves firſt changed Colour, and withered ; ; and in the Spring-time, there 
grew out two very freſh and green ones, never amounting to che bigneſs of 
any of the precedent. Inſomuch, that all this time I had the ſame Number: 
of Leaves. And then theſe new Leaves were more freſh and green, and not 
ſerrated, and thicker alſo in proportion to their other Dimenſtons. Whence 
perhaps i it may probably be inferred, viz. from the Growth of theſe latter 
Leaves, that there is a Circulation in this Plant of the Succus nutritius: For, 
how is it poſſible, that the Roots continuing as firm and ſolid as at firſt, 


thould ſupply ſo much Nouriſhment, as to procreate new Leaves, unleſs it 
| | were 
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were from the Return ofthe ſaid Succus, from the old and decaying Leave: 
into the Root, and there protruded for the Production of new ones? E or el! 
bulbous Roots, as Garlick, Onions, Tulips and eſpecially Squills, which 
protude their Leaves, placed in a Shop or Houſe, have their Roots 1ig(;ter 
and more ſpungy; the Leaves being formed out of the Subſtance of the 


Root, as a Chick out of the Albumen: In the mean while, the whole daecreaſ. 
ing in Weight, as in the aforeſaid Aloe. 


The Tartari- XXVI. Fig. 100, repreſents what is commonly, but falſly, in India called 
Fans San the Tartarian Lamb, ſent down from thence by Mr. Buckly. This was more 
1245. . a6. than a Foot long, as big as ones Writt, having ſeveral Protuberances, and 
7g. 169. towards the End ſome Foot. Stalks, about 3 or 4. Inches long, exactly like 
the Foot-Stalks of Ferns, both without and within, Moſt Part of the out- 
fide of this was covered with a Down of a dark yellowiſh Snuff. Colour, ſhi- 
_ ning like Silk, ſome of it a Quarter of an Inch long. This Down 1s what is 
commonly uſed for ſpitting Blood, about 6 Grains of it going to a Doſe, and 
3 Doſes pretended to cure ſuch an Hæmorrhage. In Jamaica are many 
Scandent and Tree-F'erns, which grow on, or to "the Bigneſs of Trees, and 
have ſuch a kind of Lanugo on them, and ſome of the Capillaries have ſome: 
thing like it. It ſcemed to be ſhaped by Art to imitate a Lamb, the Roots 
or climbing Parts being made to reſemble the Body, and the extant Foot- 
Stalks the 1. egs. This Down is taken notice of by Dr. Merret, at the latter 
p. 86. End of Dr. Grew's Mu. Soc. Reg. by the Name of Poco Sempie, a Golden 
Moſs, and is there ſaid to be a Cordial. Ihave been aſſured by Mr. Brown, 
who has made very good Obſervations in the Eaft- Indies, that he has been 
told there by thoſe who have lived in China, that this Down or Hair is uſed 
by them for the ſtopping of Blood in freſh Wounds, as Cobwebs are with us: 
And that they have 1t in fo great Eſteem, that few Houſes are without it. 
have known it much uſed for ſpitting of Blood. But on Trials I have ſcen 

of it, tho' I may believe it innocent, yet J am ſure it is not infallible. 


2 ſortof XXVII. I have ſeveral times ſeen a fort of Seeds, come from the Coaſt 
df of Cor mandel and Malabar, which are there uſed for clarify ing Water. They 
er, by Dr. are about the Bigneſs of a ſmall Pea, only broader and flatter, having Sig 
Hons Boon, run from their Center after the manner of the common Nux Vomica. The 
Fig. 161. beſt Account I have had of the way of uling them, was from Dr. Brow, 
"437-393: who lived in the Eaſt- Indies ſome time; he lays, they rub or grate them on 

the Bottom of a ſmall earthen Baſon, wherein is contained ſome Water; this 
Water and Powder is put into a large Quantity of muddy or foul Water, 
which is by this clarified. 


he true = XXVIII. n Cans; ſeu Sores; aliis Caropi, viſo Florum faſciculo, 


| "+, deguſtatio ejuſdem uvæ acinis, ſeu oblongo Semine; & facta collatione cum 
Philippine Botanicorum Amomi Deſcriptionibus; Tugus legitimum Diaſcoridis eſſe Amomilin 
Ce 6.2 am, decrevi. 

Ot. Came 
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Eſt autem Tygus Planta quandoque ultra Cubitos aſſurgens, Folio ſimili 
Plantæ Tagbac, ſeu Bagongbonque, excipe quod parte prona ſuavi obſi uin ſit 
Lanugine: venoſius præterea, longius & ſuaveolens. Ad Plantæ Radicem 
ſeu Caulis Truncum, ex foliacei Caulis Meditullio racemiformis, & Piſtillo 
ſeu Amomonti Florum Faſciculo non adeo ſimilis, prorumpit forifera & gra- 
nigera Foliorum ſuſquipalmaris congerics, Floſculis exornata rubicundis, 

quibus Uvæ in longiuſculum proteſt Collum, ſeu Floris Tubuli Reliquias 
ſubſequuntur, gulci & pauco Cortice, unde a Muribus & Avibus unn cum 
ſemine plerunque depaſtæ, pauca admodum & exigua colligi poteſt quanti- 
tate. Quare & olim rarum fuiſſe, nec paſſim naſci, Vireilius inſinuare vide- 

tur, dum ſpondet quod, Myriui vulgo naſcetur Amomum. 

He Uva quina communiter, aut fena continent ſubruffa, oblonga, in- 
qualia, Aromatica, Amnyong minus acria, & Cubebis Officinarum ſaaveolen- 
tiora, Grana, ſeu Acinos; ex quibus trajecto Filo, nunc per ſe, nunc ſociatis 
Margaritis, ac Corallio, nonnullæ Puellæ Judicæ Caropi, ſeu Monilia ac Ar- 
millas, concinnare ſolent. Aliæ ex his, & ſemine Bolmuſci, us Maricom ; 
Arundinis Lithoſpermos, 1s Tigbi; Cannz floride, 11s Ticaſticas: Pili Coc- 
cinet, 11s Saga 3 Amomontt præxterea, Badiang; & Calanos Seminibus; ſimilia 
nectere aſſueverunt. Ob gratum vero quem ſpirant Odorem Grana Trgr; 
Collo appenſa gerunt, ab infecto etiam præſervare Aere, & ictui mederc 


Scolopendrie, maſticata” ſi ſuper imponantur, experientia docuit. Radix 


ſimilis eſt Radici Tagbac ſeu Calami odorati inſipida, alba interne de foris ru- 
bicundis & ſubodoratis Cæpaceis contecta obvolucris. Ex Borongam leripto 
accepi, in Caulium apicibus alium & hunc inodorum ferre Fructum, quem 
necdum vidi. Idem Indi Indanenſes mihi affirmarunt: fed eos hallucinari 
cenſeo, & Plantam Tacbac (Jagbac) pro TJugus vidiſſe puto. | 


Provenit in Borongam & Paranas Caput ex aliis Inſularum Samar, & Leyte 


locis. Nec dubito in Lugone quoque reperiri, maxime Silanii in Torrentium 
profunditatibus. , 

Nota. Florum Trgns recentia & tenella 8 aliquantum Pje 145 Amo- 
mum Garcie, Pedem Columbinum referens, exprimunt. Ne autem quidquam 
deſideretur, mitto una cum his ſcriptis Plante eee ER & ſimiliorem 


Caſtaneam eſſe Ovo non deerit qui objiciat, quam Folia Tygys Foliis Mal Pu- 


nici, quod lubens conceſſerim. Sed quicquid Dzoſcorides & Plinius de Amomsy 
tradidere, ſolummodo de florigero & Semine turgente 2 Racemo intelli- 
genda eſſe cenſeo: utpote quibus integra & ipſa Planta non innotuit. Func 
enim Tugus Thyr/um deprehendet. B. I. exigue fruticare Palm, vis. pluſve 

minuſve Altitudine. Ex Ligno ſubruffo, Poa lignoſa Materia, Floſculis &. 
Folliculis Mali Punici ſimilibus, ſeſe in Racemi modum convolvere, five 
ut Barth. Merula vertit eſſe Fructum ſimilem Botruo inveniet lemine Uvis par- 
vis ſimili, ſi ſeminis carnoſum ſpectet Tegumentum plenum valde odorato & 
acre guſtu, vim habente calefaciendi, adſtringendi & exſiccandi, & cætera 
legitimi Amomi ſigna, ut Pedis Columbin effiglem {1 diligenter inveſtigaverit. 

12 in Turcomania, Armeniæ Provincia, provenire [cribit Fob. Botero 

enes. 


XXIX. Nuperis 
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The Ahmel- 


ip fan XXIX, Nuperis annis magnam 1 ada eſt, ob vim Lithontrir. 
Jon, by Dr. licam que ipſi aſcribitur, Herba quædam a Ceylonenſi bus Ahmella dicta. A+ 
11 ne Jam uſpiam extet neſcio, ſed eam colui, cum verſarer in præfectura Hort 
 Amſteled. Flores fundit in ſummis caulibus, perſimiles Chry/anthemo Curaſſ:: 

elato caule, flo. Auraniins Par. Bat. Semen ei bidens, Caules quadrati. Fol. Jg. 

mir vel Uriice (que ſubacria ſunt) conjugatis amicti; unde manifeſte Tiquei 

ad Cinnabine genus, quod bidens vocat Ciſalpinus, eumque ſecutus 70e. 


fortius, ſpectarc neque forte inconcinne nuncupari poſſe Cinnabinam aut 
Bidentem i tice folium Judicam Lithontripticam. 


kts Pepita XXX. 1. Nx Pepita, ſeu Faba &. Ignatii, is about the bigneſs of a Nut. 
natii, by Dr. meg, and ere This Fruit is very much eſteemed in the Phzilippin: 
9 n for tlie cure of many Diſtempers. 
se, 2. 1. Habet hic Fructus virtutes illius Metalli quod Tumbaga dicimus, 
. % & Compoſiti illius quod 1/;go dicitur; proficit enim contra Spaſmos ac Ven- 
tos infectos, & contra quoddam genus Spaſmi quod nos dicimus Soar. 
2. Proficit, ut evomatur quodcumque Venenum, ſi raſuræ ejus bibantur 
cum aliqua frigida, item contra morſus venenatorum, ſi ſimul 1 
morſui aliquæ raſuræ ejus. 


3. Item ſi aliquod Membrum laboret Spaſmo, proficit, fi ſuper partem in- 
fectam applicentur ſupradictæ raſuræ. 

4. Deinde antedictæ raſuræ ſtagnant Fluxum Sanguinis, ak cuicun- 
que Vulneri. Et cum anno præterito, 1692, daretur bibi Fœminæ laboran- 
ti A ee Sanguinis diuturno, evafit incolumis. 

F ugat Febres, nam me præſente, eodem anno, datum fuit cuidam In- 
fantule Jaboranti intenſiſſima Febre, ut biberet, & illico aufugit Febris. 


6. Juvat parientes Fœminas, ad hoc ut facilius, & felicius Creaturam ex- 
pellant. 


7. Venio tandem ad quotidianam experientiam, mire proficit pro PERRY 


que Repletione & Cruditate Stomachi, & contra Proficit pro Pyſenteria & 
frequenti dejiciendi cupiditate temperanda. 

Dividat quodque Granum in tres partes, & cum ſenſerit neceſſitatem, im- 
mittat in Os per quadrantem horæ, vel per dimidium, & deglutiat Salivas 
quæ diſtillaverint, ac poſtea bibat quaſi 2 aut 3 uncias "Rong frigidæ, &. vi- 
debis effectum. 

Aliter ; Quæratur Fragmentum duriſſimum teſtaceum, ac in parte concava 
ponatur parum Aquæ frigidæ, & ibi refricetur Fructus, & Aqua illa ponatur 


in vaſcula cum raſuris; & iterum ter aut quater fiat ſimiliter, uſque dum 
habeas duas uncias illius Confectionis & Lotionis F ragmenti teſtacei ac gran! 


fruticis; ac poftea revolvatur & bibat Patiens. 
Item, Diviſum Granum in Fruſta, fi frigatur cum Oleo, 8 Oliva- 


rum) & Oleum illud bibatur, aut Plagis applicetur, aut Membra Spaſmo la- 


borantia cum eo unguantur, eſt medicinale ut ſupra. 


3. Gatalongay: 


_ 


£649) 


3. Catolongay, quam alii Cantara vocant, eſt, Nuces Vomicas legitimas i F. Ges. 


NN 3 
Serapionis ferens, Planta, que Arbores quaſvis altiſſimas ſeſe involvendo ſcan- g 
dit. Truncus lignoſus, levis, poroſus, & brachialis quandoque craſſitudinis, 


Corticiſque ſcabri, craſſi & cinerei: Folia ampla, nervoſa, amara, Folio Tig. 164. 


ferme ſimilia: Florem B lauſtiæ ſimilem Fructus inſequitur Melone major, 
qui delicatiſſima Cuticula, quæ ſpiendens, lævis, & Coloris luridi, ſeu ala— 
paſtrini, coopertus, ſubter quam alius Cortex deliteſcit ſubſtantie quaſi la- 
pideſcentis. In hoc Carne amaricante, flava & molli, qualis eſt Caro Fructus 
Mang, interjecta, noſtræ ſeu legitimæ Serapionis Nuces Vomicæ, quæ re- 
centes ab argentea Lanugine ſplendicant, Juglandis vix non pares, inæquales, 
variæque forme, non raro 24 coarctantur; quas Indus Igaſun, & Mananaog, 
id eſt, Victorioſas; Hiſpanus Nucleos, ſeu Pepitas de Byſayas, aut Cathalogan, 
alii Fabas S. Ignatii vocant, Hæ reſiccatæ Avellana nuce cum putamine pa- 
res, aut etiam paulo majores: Nodoſæ, duriſſimæ, diaphane, & quaſi cor- 
nex ſubſtantie ſunt ; Saporis Semine Citri multo intentius amari : Coloris 
autem inter album & glaucum, prout & Serapio tradidit. 

Multi, neſcio quo oraculo edocti, Nucem Igaſir reticulæ Fructus Salas ſa- 
lag immittunt, ex Collo ſuſpenſum gerunt; & ita ab omni Veneno, Pelte, 
Contagio, Incantationibus magicis, Philtris, ſpecialiter a Sopto, ſeu Vene— 
no, quod ſolummodo inſufflatum perimere narrant, imo & ab ipſo Dæmonèe 
ſe liberos ac immunes eſſe imaginantur. 5 

Quod Ch. Miralles in ſuis Collectaneis affirmat, ſcribens non tantum virtu— 
tem habere depellendi Corporis Morbos, ſed & malignis Spiritibus ſpeciali 
quadam oppoſitione reſiſtendi; Magos etenim, Barangas dictos, & præſen— 
tiam hujus Nucis inquietari, conturbari, & ſudore ſuffundi, ac fi in, neſcio 
quo arduo negotio, anguſtus periculiſque pleno verſarentur: Quod experi- 
entia didiciſſe, inſuper & id ipſum ſibi alios fide dignos viſos affirmaſſe, addit. 
Unde pactum cum Dæmone habere dictos Barangas, ſeu maleficos Herbarios 
ſuſpicatur: præſertim cum rumor ferat, hoſce impios Medicos, fi in Sim- 
plicium cognitione erudiri velint, Conſanguineorum proximum interimere 
obligari. e : 

Alii jam dicto Sopto, ſeu Toxici Inſufflamine, quo malevoli Indi paſſim quos 
male cupiunt perimunt. Alexium Lopez in Guiguan, & Petrum Oriol, præter 
alios hacce Nuce præmunitos, ſervatos fuiſſe ferunt. Sumunt autem, uti 
vulgus narrat, ſupradicti Herbarii eis familiaria & nota Aconita, que fauci- 
um latere uno recondunt, bucca altera vero Contrayerbas, prouti hujates lo- 
quuntur, id eſt Antidota, ne videlicet ſibimet ipſis mortem maſticent. His 
ita ore detentis arte, & dexteritate diabolica, ſibi contrarios, & infenſos Vi- 
perarum more intoxicato halitu impetunt, quo perculſi ac perplex! mox humi 
proſternuntur, & animam ag-rent, niſi eis jam experto remedio hacce il. 
Nuce opem ferant. Addunt, fi quis hanc Nucem ſecum portarit, ipſum qui 
ſimilibus deleteriis buccellis alterum interficere attentaverat, pcenas confeſtim 
luere Talionis, uti Indus, qui Alexium Lopez inter fictas amicitias de medio 
tollere cupiens, caſualiter hanc Nucem ſecum habentem expertus fuit, qua 
occaſione primum Hiſpanis innotuit Igaſur virtus & efficacia. Quomodo au- 

met 1, 0000 tem 
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tem naturaliter, ut nonnulli volunt, Igaſur virtutem Toxici in diſtans agen. 
do repellat, judicent alli. 

Pulveris /gaſur 1. quondam Vincentio Olzine, temperamenti melancholici 
prædito, ad Vomitum ciendum propinavi. Hic Dyſpepſia, Diarrhæa, & fre. 

uenti Vomitu, cum Ructibus acidis, necnon flatuum copia moleſtabatur: 
Sed ſtatim ac ſumpſiſſet, tremore totius corporis trium horarum ſpatio per- 
ſiſtente, una cum Pruricu, & Vellicationibus convulſivis horrendis, ut pedibus 
inſiſtere nequiverit, quæ in Maxillis vehementiores erant, ac magis moleſtæ, 
ita ut quodammodo ridere cogeretur, correptus fuit; nulla interim notabiſ 
Pulſus alteratione, Vomitu, aut alio quopiam inſequente Symptomate. De 
reliquo dein non nihilum melius ſenſit. 

Similem tremorem, & Convulſiones ſpaſmodicas, quas J. Olzina expertus 
fuit, ſenſit & paſſus elt Johannes Oſaeta, una cum ſumma Præcordiorum an- 
guſtia, Vertigine, Animi Deliquio, & Sudoribus frigidiſſimis. Hic Melancho- 
lico-Hypochondriacus Sanitatis cupidus, Nucem recentem integram devora- 
verat. Cui Oxy mel & Oleum cum tepida exhibendo, quò plurimum viſcoſ 
Phlegmatis cum Nucis particulis rejicit, opem tuli. 

Joachinus Aſim Nucis ſumpſerat partem tertiam, & ſimili modo ut 
V. Olzina & Johannes Oſaeta, ultra tres horas affectus fuit. Hic præter 
Motus contractivos & involuntarios, formicationis ſenſum, & ſpecialiter 
in capite expertus fuit limiles 3 Pœænas. A. Varaona, A. Girau, & 
alii luere. 

Vulgus autem Nucem Igaſur, ad cuncta abſolute corporis humani mala 
amovenda, nulla habita Temporis, Morbi, AÆtatis aut Doſis ratione, indif- 
ferenter exhibet & adhibet: Miraculoſque ſubſecutos affectus narrat, videli- 
cet magnifaciendo ſuam Panacæam, & deprædicat ſucceſſus bonos, reticens 
infauſtos. Nec dubium, quin aliquando a tam vehementi ſpirituum anima- 
lium irritatione, ac alteratione Humorum, ab hac Nuce cauſata, heterogenea 
ac incongrua, una cum tam infeſti Medicamenti Particulis eliminentur : 
quibus rejectis, humoribuſque craſſi meliori reſtitutis, ſanitas optata ſubſe. 
. 

Modus ordinarius & communis utendi Nuce Igaſur eſt, imponendo eam 
integram aquæ calidæ tantillo ſpatio donec amara reddatur, exhibendo dein 
dictam Infuſionem. Alli Pulveris modicum in ſubſtantia propinant. Ali! 
unam alteramve offerunt deglutiendam fruſtulam. Alii Nucem integram, 
Amuleti ritu, de Collo ſuſpenſam gerunt. 

Vomitum pluries cauſare ſolet, Dejectiones nonnunquam; Motus Spaſmo- 
dico-Convulſivos ferme ſemper in Hiſpanis, Indis non. In Veneni periculo, 
& Spirituum inordinate tumultuantium conflictu, poſthabita temporis ratione 
uſurpanda erit: In aliis accidentibus aut Morbis jejuno Ventriculo in Au— 
rora; attamen Vomitus ciendi gratia convenientius una alterave poſt aſſump- 
tum cibum Rora, Doſi Y 1s. cum alis levioribus Vomitum cientibus exhibe- 
bitur, _ 

Qui Nucem integram ſecum portarint, affirmant multi (fides Git penes Au- 
chores) præſervare a Peſte, Incantationibus magicis, Philtris, Sopto, ſeu Her- 

barun: 
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barum venenatarum afflatu, Aeris præterea, neſcio quo ut volunt, Contagio, 
Hiſpanis, Malaire, & Paſmo, id eſt Stupore, Indis Sautan (a quo fimiliter 
præſervare ferunt Corallium nigrum, Ungulam Rhinocerotis, Dumbagam, 
Ingo, & Teſtudinis Scutum 5) Catalepſeos attamen Species potius eſię videtur, 
eo etenim correpti errore veluti panico perculſi corruunt, ſenſibus & voce 
privati obſtupeſcunt, mortuiſve ſæpius ſimiles obrigeſcunt; revulforia vero, 


& crudeli Muſculorum in Tibiis, ac Brachiis flagellatione, qua Sanguis inibi 


aggeſtus dein Scarificationibus elicitur, revocantur & curantur. | 

Nucis fruſtulum, aut fragmentum, aut raſuræ modicum, Viper: Baſul 
(eſt Eruce, piloſæ atque nociferæ, ad tactum vehementem pruriginem cau- 
ſantis, Species) aut aliorum venenatorum Animalium morſui; Vulneri ſa— 
gitta vel alio intoxicato telo facto, ad impoſitum, venenum lapidis colubrini 
inſtar adhærendo extrahere communicavit F. de la Zarza. Alii in Hæmor— 
rhagia Narium, & ad Sanguinem e Vulneribus profluentem ſiſtendum, pul- 
verem recommendant. | | 

In Malviento, Malaire, Sautan, & Paſmo, (Catalepſeos Species eſt) Stu- 
-pore, Apoplexia, Paralyſi, five Syderatione, Lethargo, Epilepſia, Morbo 
caduco, Aſthmate, & Catarrho maligno ac ſuffocante, Dentium dolore, & 
aliis defluxionibus, fruſtellum ſupponitur linguæ, apophlegmatizandi gratia : 
ita enim caput a copia viſcoſi Phlegmatis liberatum, ægri pluries levamen 
percipiunt, & ſzpius jamjam agonizantes, ut ita dicam, reſuſcitentur, & aut 
confiteri, aut alia quæ pro tunc conveniunt, declarare, valent. 

Pulverem, aut infuſum, aut oleum infra deſcriptum, propinant & dilaudant 
in Febri tertiana & quartana. Veneni periculo, aut ſupradicto Sopto, Buy- 
aſſo, (eſt Buyo, ſeu Betele) confectio mortifera, cum ſemine ut opinor Stra— 
monii, aut ſimili narcotico, que ſi aſſumptæ non perimit, Hominem per- 


plexum, attonitum, hebetem, ſtupidum, & torpidiſſimum reddit; ab hu- 
uſcemodi dico confectione devorata, aut maſticata, infra poſito oleo curata 


fuiſſe ſcio, & Botete Sardine nocivæ comeſtæ ſuſpicione. 5 

Ad Urinas item, Menſes & Puerperia ſuppreſſa provocanda, Partum dif- 
ficilem facilitandum, Secundinam, Fœtum mortuum & Lumbricos expellen- 
dos, effi cacem reperi. In Dolore cholico præœterea, cibi indigeſtione, crudi- 
tate Ventriculi & concoctione læſa, Diarrhæa, Teneſmo, & obſtructione E- 
patis, ac Lienis, uti & in omnibus ſupra enumeratis Morbis, exhibent. 

Oleum vero ex Igaſur ſimpliciter infuſione paratum emeticum eſt efficaciſ- 

ſimum; valet ad eadem ad quæ Nux ipſa; hoc ad Magi Barang prefentiam 
efterveſcere, & vaſe quo ſſervatur exilire, vir retulit fide digniſſimus. Idem 
& alit in ſuis ſcriptis affirmant. EO 

Hoc Oleum alii efficacius reddere cupientes componunt, ex Igaſur, Tam- 


| - bal de Garigara, Tambal de Sangil, Tambal de Bornei, Salagſalag, Camacſa, 


. Manungal, Alagao, Salibutbut, Tambaliſay, Marbar Molavin, Borogtongon, 
Palyaccan Panambuc, Pancoro, Nolalaſſon, Bagatapon, Oringun, & allis; 
vulgo Fazeite de Tambal, a Cortice ſcil. emetico Mananangtang, appellatur, 

violenter purgat, per ſuperiora, & inferiora; Dœſis x i. 4 li. 
 Lignum ſandtum Luzonis Quajaco utiliter ſubſtituitur; de reliquo Con- 
| Oo00 2 | coctionem 
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coctionem adjuvat, & dejectam ciborum excitat appetentiam. N. B. Præg. 
nantibus exhiberi non poteſt, quin Abortum patiantur, 
Lignum Colubrinum Manungal, Decoctum ejus, Venenis omnibus, venena. 
torumque Animalium morſibus, ſuccurit; Febrifugum eſt, & Anti-Aſtma. 
ticum, Obſtructiones inveteratas reſerans, & abjectam ciborum reſtaurans 
appetentiam; Ictero præterea, octo dierum ſpatio in aurora hauſtum mede- 


tur. Lumbricos pellit, & cholicos Dolores mitigat. Decoctum ex 5 11. pa- 
ratum, dejectiones ferme quinas cauſare ſolet. 


Cortex Vomitorius Mananangtang, datur in pulvere a 9 i. ad 9 iv. Pituitoſa 


& lenta, nec non bilioſa, per Vomitum & Secelium potenter evacuat : Unde 
in Febribus, ventriculi repletione aut ex humoris viſcoſi turgeſcentia, Ca- 


chexia & Hydrope, feliciter exhibetur. In omni Veneni periculo, decocto 


Manungal, & ad Ventris Lumbricos educendos, plurimum facit. 


By Dr. Hor- 4. Noviſſime increbuit uſus Fabæ, quam vocant, di S. Ignatio; dicitur & 


. 257+ Igaſur, & Haba di S. Nicholas, & de Cava Longa. Semen «it amariſſimum, 
8 55 quod nullam Fabæ præ ſe fert ſimilicudinem, ut ex ipſo Semine videbis 
Ad movendos Sudores & debellandos Febres præcipuum creditur : & Diar- 
rheæ, Dyſenteriæ, cholicis Doloribus, Motibus Convulſivis, ipſique Epilep- 
ſiæ mederi; & externe admotum, Scabiei; celebratur cum primis & ejus Vir- 
tus Alexipharmica. Provenit in Philippinis, quas vocant, nique vicinis, In- 
ſulis. Cujus Generis Stirps ſit ignoratur; id tantum didici ex D. Rafael: 
de Roa Hiſpano, Viro egregio & erudito, qui in 11s Inſulis diu vixit, convolvu- 
laceam eſſe Plantam Arbores altiſſimas ſcandentem, fructumque ferre Mal: 


Punici magnitudine, quo complura Semina reconduntur, ex quibus deciduis 
novæ Plantæ ſubnaſcuntur. 


recovered, 


abo almoſt lay to a South Wall, ſhaded from the Sun by a high Building, till the begin- 


wither'd, lyning of March; when being high, and ſhining ſomewhat fiercely upon them, 


Bb Che. the Fruit conſtantly wither'd. But this Year, 1665, the Seaſon being very 


5. 4656. hot and dry, I barred the Roots of one of them, by making a Hole about it, 
and watered it every Morning and Evening with about a Gallon of Water, 
for about a Fortnight before the Cherries came to Redneſs; and the Fruit 
was full and good. The other two Trees, left without this ordering, had 
moſt of their Fruit withered, having only Skins and Stones. Then 1 * 
a Hole round about one of the other Trees, and fed it with Water daily, 
the former: In a Week's time, thoſe that were quite withered fell off, Fr 
the reſt that were not ſo, grew and increaſed exceedingly : ; the other T ree, 


that was not uſed after this manner, had not any of its Fruit come to Per- 
tection, 


Te Sorbus XXXII. I have lately found the Sorbus Pyriformis of Lobelins, or Sorbus 


ws 
Ib Ein Procera of Bauhinus, growing wild in a Foreſt of Worceſterſhire. It reſembles 


Pitt, a. 139. the Ornus or Quicken Tree; only the Ornus bears the Flower and Fruit at the 


_#-978% End, this on the ſides of the Branch: Next the Sun, the Fruit hath a dark red 


Bluſh ; 


Cierris XXXI. I had three May Cherry-Trees, 3 in a rich Mould, which 
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Bluſh ; and it is about the bigneſs of a ſmall Juneting Pear. In Sept. it is fo 


rough as to be ready to ſtrangle one: But being then gathered, and kept 
till Ofober, they eat as well as any Medlar. 

2. Perhaps a Verjuice made of this Fruit, either ground with Crabs, or 
Grapes, or if plentifÞ, alone, would, being kept for ſome time, prove one p. 979. 
of the beſt Acid-Aſtringent Sauces, that Nature aftords. 


XXXIII. The laſt Autumn I met with a double Pear, one part growing 4 double 


over, and being fixt in the other; not unlike an Acorn in its Cup: From, 460.5. 
the Edges of the lower Pear there grew up. 5 Leaves of various Magnitude, 47% 
at diſtances almoſt equal from each other. The largeſt of them was one 
Inch long, half an Inch broad; as large again as the ſmalleſt Leaf, Theſe - 
Leaves grow out of the Skin of the lower Pear, and had no Fibres riſing from 
the carnous part of it. One of the Leaves, the largeſt of them had a Fibre 

of the bigneſs of a ſmall Hair, continued from the place where the Leaf riles 
down, juſt within the Skin and looſe from it, to the Pedunculus. The outer 
Coat of the Pedunculus was continued to the Skin of the lower Pear, and 
this Skin to that of the upper Pear, The inner Fibres of the Pedunculus go 
thro? the lower up into the upper Pear, and diſperſe. themſelves in it. The 
upper Part wrs twice as big as the lower, and had leveral Kernels in it, but 
the lower none at all. | 


XXXIV, I have planted here (in Virginia) tooo00 Mulberry-Trees , and An u.. 
hope within 2 or 3 Years, to reap good Silk off them. I have planted them 3 
in a way unuſual here, which advances them two or three Years growth, in Mulberry 


Trees, in 


reſpect of their being ſown in Seed. I intend likewiſe to plant them all, vii 


as if they were Currants or Gooſe-berries, lo thick as Hedges. By this way , 
of planting them in Hedges they will be always young tender Plants ; and 
conſequently will be eaſily cut in great quantities with a pair of Garden Sciſ- 
ſars; whereby one Man may gather as many of them, as otherwite, when 
they are planted in Trees at diſtance, 4 Perſons can do. But perhaps it may 
be a better way to ſow ſome Acres with Mulberry-Seed, and to cut it with a 


Scythe, and ever to keep it under. 


- XXXV. The vulgar Huſbandman (without the Expences, Curioſity, 8 27 
Care, or Trouble of grafting) may propagate the Genet Moyles by the knot- /: ſpeedy 
ted Branches alone, in Ground that deſerves not to be called fertile; as they © 5 * 
do in the Rye-Land, and Gorſty Ground in Wales : and the Cyder made Of Tu, By 
the Fruit, which, when perfectly ripe, hath. a peculiar Fragrancy, is deli- ., 1 
cately ag recable to tender Palates, till the heat of 7y does too often alter 5 
the Caſe. | 

There is a Summer Apple called French Cornel, early ripe, and very richly 
full of a moſt pleaſing Liquor, which I dire extol for a moſt delicious Be- 
veridge before the ordinary time e Cyder comes in, 'Tis a ſmall Tree, all 
the Branch criſped, ard curl. full of Knots at every turning, and apt to 
grow by any Branch that is cut ot below the Knot, It proſpers beſt in : 


An eaſy 
way of rat- 
ing Fruit 
Trees, byMr. 


Lewis, u. 95. 
P. 6067, 
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good Mould better than that of the common Field; yet in the dry Rycland 


it bears plentifully every ſecond Year, and when one of theſe Trees falls, the 
next of the ſame Kind may have a full Burden, 


Some Soil which doth hardly bear Apples, does mg 
+ / 


kindly bear Pears , 
and there is a great Variety of Pears to humour eve alate. In the Con- 
fines between More eter and Hereford, from Powick to Bosbury, the Bare land. 


Pear grows in the common arable Field, That, and ſome other Pears ot 


uncertain Names, in Powick do yield a very ſtrong and long laſting Liquor. 
The Horſe Pears, as there they call them, the white and red of ſeveral Kinds, 
yield abundance of pleaſant Liquor. The Ailets, great and little, wild and 
gentle, the Lint - Pear, Lullam- Pear, Squaſh-Pear, have their peculiar Ex 
cellencies for Liquor, and ſome of them for the largeneſs of the Tree; yield 
ing conſtantly lone Hogſheads of Liquor every Yearly. 

Where the Soil hath been tryed and found kindeſt for Apples, it is the 
ſureſt Way to plant Pears alternatively; and where the Liquor of Pears i: 
weak, or leſs laſting, this may be helped by a gentle Mixture of Crabs, or 
of the harſheſt Apples to humour all Palates, and for a help to the Stomach, 
the Mixture being made in the time of grinding the Fruit together. And 
thus, when the better Soil is too ſhallow for Apples, but receives Pears kindly 
at a greater depth, a Hedge-row of Crabs, or wild auſtere Apples, raiſed 
on the Mounds, and ripening in the ſame Seaſon, will by well ordering it, 
aflord ſuch a perfect Remedy, that judicious Palates may be deceived, and 
take it for the beſt Cyder, Sir W. S. recommends the Hamlin- Apple of Devon 
tor Cyder equal to the beſt, if not excelling. 


XXXVI. Take a piece of the Root of an Apple-tree or Pear-tree, &. 
about ſix Inches long, and Tongue-graft a Graft of an Apple or Pear into 
the Root. The Way of Tongue: grafting, 1s, to cut the Root floping about 
one Inch, and the Graft ſloping in like manner one Inch; cutting both ve- 
ry ſmooth : Then cleave the Root and the Graft likewiſe abour one Inch, 
and enter them into one another, that the Sap of the Graft may join to the 
Sap of the Root, as much as you can. Lap the jointed Place about with a | 
little Hemp or F Jax-hurds ; ſet the Root ſo grafted into the Ground about 


ten or twelve Inches deep, ſo as the Joint may be covered at leaſt four Inches 


under the Earth, that it may not be bared at ay time, but kept moiſt by | 


the Earth. 


The Root you graft upon, muſt not be leſs than your Graft; it is no In- 


convenience if it is bigger: But it is the beſt that the Root and the Graft be 
of the ſame bigneſs. 


About 29 Years fince I ſowed a Bed of Apple-Kernels in March, the Spring 


following I plucked up 40 of thoſe Seedlings, grown to the thickneſs of a fair 


Graft; I grafted them in this manner of Tongue-grafting, and planted them 


again. They all grew, and 4 of them bore Fruit to Perfection that Year ; fo 


that in a Year and half, from an Apple-Kernel I had ripe Fruit, Some of thele 
Trees will now bear two Quarters of Apples upon a Tree; and are bigger 
than 
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than moſt of thoſe Trees among which they ſtand, which coſt 12 4. the Tree 


when theſe were Kernels. 
[ conceive that Plumbs, Cherries, Apricocks, Peaches, and all ſorts of 


Fruit-Trees may be thus raiſed. 


XXXVII. 1. I never begin to plant till Valentine's Day; and I approve 7 The beſt ſea- 
of late Planting before e early : ; the Cold in the Winter kills more than the uhm b 
Drought in Summer. We impute it indeed to the Drought, becauſe nn. 
languiſh until Summer, and then die: But they receive the fatal Stroke 8 
the Cold in Winter. 
For either we take our Stocks out of Woods, or out of Nur ſeries; in either 
Place they lie warm, and if you tranſplant them in OFober, you expoſe them 
on a ſudden to an open Air, and adventure them, being weak, to a long 
and perhaps cold Winter, which they cannot bear. Add hereunto, that I can 
relieve them againſt the Drought, by watering and covering the Ground, 
to keep it cool: But there is no Fence againſt the Froſt, which many times 
gets into the Roots, and kills, ſo that they never ſpring : or if they do, 
yet pulingly, and die in the Spring; or if they ſurvive, as many do, yet come 
on very ſlowly and pitifully. For the Bark does cleave to the Wood by rea- 
ſon of the Cold, which dries and clings them together, that, like a Hide- 
bound Horſe, they will not admit the Sap which the Root would ſend up; 
and other Suckers grow out of the Earth; and the Trees grow dry, and turn 
red : All which diſcovers the Obſtruction in the receiving the Sap, which 
would come from the Root, and then we are forced to {core and looſen the 
Bark, as we can. Now on the other fide, if the Summer proves moiſt, the 
Danger and Fear of late Setting is over, and they will thrive and come for— 
ward amain ; if otherwite, [ ſeldom ſee but they always keep green and treth, 
being maintained in Life and Verdure by the Sap they receive in the begin⸗ 
ning of the Spring, before they be tranſplanted. 
This therefore I do (which I ſubmit to better Judgments and Hxper ience 3) 
In the dead of Winter, I prune and cut the Tree I intend to tranſplant, as I 
would have it be, to the end to loſe nothing of its Strength when I trant- 
plant, Then I ſuffer it to abide untouched by the Spade till Yalentine's Day, 
and then remove it after it hath taken in ſomewhat of the Spring. I am very 
careful to preſerve and ſer the Roots as. large as I may; ſuppoſing the larger 
Root, the more Strength and Sap it contains, and ſo will advance the mare 
the growth of the Tree; ſince every thing grows in Proportion to the Root 
beneath. But 1 have heard from ſome Planters, who had Experience therein, 
that Roots cut ſhort do eh as f-nding forth new Roots, which draw Sap 
and Nouriſhment beſt. And we ſee that Moyles ſet on Slips, that have no 
Roots, come to a rec {v1 onelt.; ; and I nave oft obſerved, that a Mole tranſ- 
planted after it hath take root, does not hve ſo certainly, or thrive lo well, 


as a Slip newly ſet, | 
2. Dr. Laurembzrg, a Perſor. of much Experience, agreeth with Mr. Reed, e Or. J 


that Plants which cannot well bear the hardſhip of the Winter, ſhould 73 St 
tranſplanted 
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tranſplanted in the Spring ; but that ſuch as are able to bear the Extremity 
of a cold Winter, ſhould be tranſplanted in Autumn. In this he only diger, 

Lauremb. de that he faith, Poma, Pyra, Ceraſa vulgaria. Coryli, Oxyacan hi, Pruna, (>: 

1. 1. e. 28. facile frigus ferunt, & Autumno tranſplantari optimo ſucceſſu ſolent; and then 
for the Spring, he refers Juglandes, Perſica, Abricoca, aliquot Ceraſorum gen; 
And I think, where he wrote and practiſed, it is as cold a Country as Eng- 
land. I ſhall only add, that it is an old Eugliſb and Welſh Proverb, concern. 
ing Apples, Pears, and the Hawthorn Quick, Oaks, Cc. Set ict at All. 


hallontide, and command them to proſper; ſet them after Candlemas, and intre; 
- them lo grow. 


Bong = XXXVIIL It is to be noted, That the Bloſſoms of Fruit-Trees do not 
wich diſco- fortawith diſcover the Blaſt ; for an old experienced Countryman having 
„ once given me notice of a blaſty Noon (it being then ſultry Weather and 
523. p.424-ſomewhat gloomy with the Thickneſs of Exhalations, almoſt like a very 
| thick Miſt) within a Day or two after ſhewed the Proof upon the Cherry- 


Bloſſoms, then flagging, but not much altering their Colour till two Day: 
more were: paſt. 


* 2 XXXIX. . I do commend for the advancing of Cyder in Richneſs, bot!: 
2.70.p.2128, for Taſte and Colour, a new Caſk, provided it be made of Timber very wel, 
ſeaſoned ; otherwiſe it may ſpoil it utterly. I have often tried it, and found 

that ſort of Caſk to improve the Cyder. 

The beſt Cyder I ever had, was Redſtreak grafted upon a Gennet Moyle- 
ſtock. For, as thoſe Kinds do beſt agree, and the Trees ſo grafted ſeldom 
canker (as do the old Redſtreak upon a Crab-ſtock) fo the Fruit is far more 

ingenious and milder; and being ripe, both rich and large, and good to 
eat; and the Cyder is more ſmooth, and abates in Strength and Harſhne!« 
of that on the Crab; and needs leſs of mellowing before making; the Stock 
in Degree altering and reclaiming the Nature of the Fruit. For, as an 
Apple doth beſt grafted on a Crab, which gives Acrimony and Quickneſs to 
the Fruit (ſo a Crab (and a Reditreak is no other) grafted on an Apple, re- 
ceiveth thence Gentlenels and Softneſs, and Largeneſs, and an excellent 
Alloy to the Sharpneſs, and (as Mr. Evelin calls it) the Wickednels of the 
Fruit. 


Ans excellent . 2. A Compoſition of the Juices of good Cyder- Apis and dfolberric 
Drink from 


NT and produceth the beſt taſted and moſt curiouſly coleured Liquor, that many ever 


Mulberries, JAW or taſted. 
by Mr. Sam. 
Colpreſs, n. 


, e e lately ſeen a pretty and pleaſant Culture of Vines, at the Houſc 
Vines, yr, Of a Gentleman, who makes very good Mbhite- Mine of his own Grapes. He 
J. Templer, lets Vincs aſcend by one ſingle Stem to the Eaves of his Houſe (cutting off all 
sons. the luxuriant Branches, by the way) then gives them liberty to ſpread upon 
the Tiles, all over one Side of the Roof of his Houſe. Thus he furniſhes his 
Dwelling-Houſe, and many Out-Houſes; by which means the Vines are no 
Hindrance to his other Wall-Fruit, and the Rays of the Sun — al mot 


direc! 
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direct upon the Vines, he hath riper, ſweeter and greater Plenty of Grapes, 
than when their Vines are placed as Wall-Fruit. 


XII At Frontignac, they let the Grapes grow half dry upon the Vine, ,,77 te 
and as ſoon as they are gathered, they tread and preſs them immediate- Winez By 
ly, and turn up the Liquor, without letting it ſtand and work in the tal L 
Fat, the Lee cauſing its Goodneſs. Thus is made the true genuine us. 
Muſcadine, without mixing any other Sort of Grapes with it. Lately a 
certain Perſon thought fit to paſs White- Wine of another Kind upon the 
Husks (which are wont to be caſt away) of the Muſcadine Grapes : And 
hath made in this Manner an excellent Wine, which hath the Taſte of 


Muſcadine, and is more pleaſing to ſome, nor is lo heady, as the franc 
or true Muſcadine. 


XLII. They take two great Casks, within each of which they put at the % 
bottom a Trevet, which muſt be one Foot high, and as large as the Large- Vinegar 5, 
neſs of the Cask permits. Upon this Trevet they put Vine- Twigs; where- France ; fy 

on they lay a Subſtance called Rape, with which they fill both Veſſels, g. 2 
within half a Foot from the Top. This Rape is nothing elſe but the 
Wood orStalks of the Cluſters of Grapes dried and freed from the Grapes. 

The Trevet and the Vine-Branches are put at the Bottom of the Casks, on- 
ly to keep the Rape from the Scttling at bottom. It is this Rape which alone 
heats and ſours the Wine. The two Veſſels being almoſt quite filled with 
the Rape, one of them 1s filled up with Wine, and the other only half full 
for the time; and every Day they draw by a Cock half the Wine that is 
in the full Veſſel, therewith quite to fill up the other that is but half full; 
obſerving interchangeable Turns of filling and unfilling the Veſſels. Ordi- 
narily, at the end of 2 or 3 Days, the half filled Veſſel begins to heat, and 
this Heat augments for ſeveral Days ſucceſſively, continuing to do ſo till the 
Vinegar is perfectly made; and the Workmen know, that the Vinegar is 
made by the ceaſing of the Heat. In Summer it is a Work of 15 Days: 

In Winter it proceeds more ſlowly ; and that according to the Degree of 
Cold Weather. 

When the Weather is hotteſt, the Wine moſt be dean twice a Day, to 
put it out of one Veiel into the other. It is only the half filed Cask op 

heats, and as ſoon as you have done filling up, its Heat is choaked and 
ſtopped for the Time, ang the other Cask, which is unfilled, begins to heat. 

The full Veſſel is quite open at the Top; but a wooden Cover is put on 
the Veſſel that is but half full. 


The belt Wine makes the belt Vinegar; but yet chey make good Vinegar 
of Wine that is turned. 

The Wine in changing leaves a certain Greaſe, which ſticks partly to the 
Sides of the Cask (and that they take Care to do clean away) and partly 
to the Rape; ſo that if they cleanſe not the Rape from it, almoſt every 
Year once, the Wine turns into a whitiſh Liquor, which is neither Wine 
nor Vinegar. 
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At the time when they pour the Wine out of one Veſſel into another, Scum 

ariſeth on the Top of the Veſſel, which muſt be taken carefully away. 
In the Caſks, which have never ſerved for this purpoſe before, the Vineoar 

is made more ſlowly, than in ſuch as have been uſed already. 7 
23. P. 2004, . The Rape, as ſoon as it is ſeparated from the Grapes (which is done im- 
mediately after Vintage) is carefully put up in Barrels, leſt it take Air; with- 
out which it would heat itſelf and be ſpoiled. 

There 15 no other Way of keeping the Rape that hath once ſerved already, 
than to drown it; that is to ſay, to fill the Veſſel wherein it is with Wine 
or Vinegar. Rape will ſerve a Year, more or leſs, provided care be taken 
of cleaning every Morning, with a piece of Linen, the Greafe that is on the 
Sides of the Veſſel ; and with a little Broom, that which ſwims on the top of 
the Liquor. The Rape may be freed from its Greaſe with Water, ru»bing 


p, 


it between one's Hands. No body that I know hath hitherto examined what 
this Greaſe is. | 
I have been lately informed, that there have been Merchants here, who 
made Vinegar with Phlegm of Wine, remaining after the Aqua Vite is ex- 
tracted from it. — 3 


OYage- XLIII. A Provincial at Paris pretends to keep Orange-Trees in that Town 
” 5 on all the Winter long without any Fire, tho' they remain in the Earth, and not 
be put in Caſes or Boxes, This is thought to be effected by a peculiar ſort of 

Dung uſed for that Purpoſe, and wrought deep into the Ground. 


r onto XLIV. We have Orange-Trees at Florence that bear a Fruit which is Citron 
:1f 0rense ON one Side, and Orange on the other. They have not been brought hither out 
«:d Ke of other Countries, and they are now much propagated by Engrafting. 
» 463. 2. A very ingenious Engliſh Gentleman aſſerts that himſelf not only had 
D. .. ib. ſeen but bought of them An. 1660, in Paris, whither they had been ſent by 
Genoa Merchants; and that on ſome Trees he had found an Orange on one 
Branch, and a Lemon on another Branch, as alſo (conſonant to the Florentine 
Information) one and the ſame Fruit half Orange and half Lemon; and ſome- 
times three quarters of one kind, and one of the other. 
y pet. Na- 3. About thirty Years ſince a Tree was firſt met with in a Grove near Ho- 
b. ig + rence having en Orange Stock, which it ſeems was ſo grafted upon, that thence it 
hecame in its Branches, Leaves, Flowers and Fruit, three-formed ; ſome 
emulating Orange, ſome Lemons or Citron, fome partaking of both Forms in 
one. And particularly as to the Fruit, ſome of this Tree are mere Oranges, 
yet ſome of them of an oblong Shape like Lemons, ſome round like common 
Oranges, ſome between both: Others taſte like genuine Oranges, others have 
an Orange Shell, but a Lemon Pulp. Moſt are of a very ſtrong Scent, and 
a Shell of a very bitter Taſte. But then the ſame Tree bears alſo a kind oi 
' a Citron-Lemon, yet not ſo many as of the former kind. And not only ſo, but 
it produces alſo a Fruit, that is in one both Lemon, Citron and Orange; ſo 
as you may ſee outwardly two forts of Fruit repreſented in one Piece; one, 
Citron-Lemon, the other Orange, But this Fruit ts ſo diverſified, that — ol 
E | 5 them 
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chem are half Citron-Lemon, half Orange; others have two-thirds of Citron- 
Lemon and one of Orange, others the contrary : And of all theſe, ſome are 
oblong, ſome round, ſome bunchy, ſome ſmooth, ſome rugged, ſome ſmall, 
ſome of the bigneſs of two Pound Weight. Their Fleſh is ſo diſtinguiſhed, 
that where the Orange Pulp ends, that of Lemon begins ; and on the contrary. 
Again, the Orange Pulp 1s narrower than that of Lemon ; but this 1s tenderer 
than that, not ſo agreeable to the Taſte, as the genuine fingle Fruit. They 
have either none, or very few, or empty Seeds: Nature, it ſeems, ſince this 
Tree is of the Inſititious Kind, nor can be repaired or propagated by Seed, is 
not at all ſollicitous in the Generation of them. 

The firſt Original of this Tree was by inoculating Orange upon a Citron- 
Lemon- Stock, ſo that by the Marriage of theſe Trees, repeated for many 
Years, it was come to pals, that by the cloſeneſs of the Inoculation, where- 
by in length of time the mixed Nature of both Trees was grown together, 
which the different Juices, permeating the common Fibres, had for a long 
time nouriſhed, there emerged at length a Germen or Graft, perfectly retain- 
ing the Nature and Species of both; into whoſe different Branches when 
ſometimes one, ſometimes both Kinds of Juices did paſs, it produced on one 
of thoſe Branches a mere Orange, on another a Citron-Lemon, on a third 
2 Citron-Lemon-Orange, and even ſometimes upon one and the ſame Branch, 
all the three ſorts of this Fruit together. | 


XLV. Mr. Edw. Clyve (and he is the firſt) who brought a dried Branch fee. 
of the Coffee-Shrub A A. from Mecha in Arabia Felix, gives this Account of ; Ar 15 
it. This Branch was taken off a Trec 7 or 8 Foot high, is about 5 Foot long Pr-Hloan, 
and covered with a grey almoſt {mooth Bark. The Wood is white, and the e 
Pith not very large, the Twigs are covered with a dark coloured very ſmooth 
Bark, and riſe oppoſite to one another by Pairs, ſtanding croſs to one ano- 
ther, coming out of oppoſite Sides of the Branch, or the two Pairs next to Fig.165. 
one another, cutting each other at Right Angles. After the ſame man- : 
ner ſtand the Leaves on the T wigs, as the T wigs on the Branches, at ſome- 
times an Inch, and ſometimes two Inches diſtance, each Pair of Leaves 
from the other one. The Leaves have 4 Inch Foot-Stalks, being about four 
Inches long, and two broad in the Middle where broadeſt ; whence they 
decreaſe to both Extremes, ending in a Point. They are ſmooth, whole, 
and without any Inciſures on their Edges, ſomewhat like the Leaves on a 
Bay. The Fruit comes ex Alis Foliorum, hanging or ſticking to the Twig 
by J Inch long Strings or Foot-Stalks; and ſometimes one, two or more, 
at the ſame Place. - * 

Theſe Shrubs are planted in Arabia Felix, called Faman, every where in 
a rich Ground or Mould, in great Plenty, and are watered in times of 
Drought as other cultivated Vegetables there, by artificial Channels from 
Rivers cut on purpoſe to nouriſh them ; and-after three, four or more Years 
bearing, the Inhabitants are forced to plant new Shrubs, becauſe the old ones 
become not ſo fruitful after that time. They dry them in the Sun, and at- 
terwards take off the outward Huſk of the Berries by means of Hand-Mills, 
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as they do here the Huſks of ſeveral ſorts of Grain, to fit them for Ute : 


And the Arabians, in Summer Heats, uſe theſe Huſks, roaſted after the man- 


ner of Coffee-Berries, eſteeming the Drink more cooling, it being ſouriſh to 
the Taſte. 

A. A. Repreſents the Shrub, wherein is obſervable the manner of its 
Branching, and of the growing of the Leaves and Fruit. 


a a a a. The Fruit, growing two, three, or more at a Place on the T'wigs | 


B. One of the Leaves, of its natural bigneſs. 
C. The Fruit, of the true Size and Figure. 

c. The Fruit, with the Huſk on. 

e. The Fruit, with the outward Huſk taken off. 
i. i. The Berry, with both Huſks taken off. 


/ 


An Account XL VI. I cannot learn the Uſe of any part of the Coffee-Shrub except the 


Co 
FA „ Berries; of which, boiled in Water, a Drink is made, and drunk much 
Houghton, among the rn and Turks. Perhaps 1 it was their Succedaneum for Wine, 


which Mahomet had prohibited : For by its actual Heat it refreſhes the Weary, 
and does ſeveral other Services, as Wine that acts by a potential Heat. 

It has not been in Uſe (as Mr. Tavernier tells us) much above 120 Years, 
However the Uſe of it quickly became general, and that made it a Trade 
in great Towns. Into the oublick Coffee-Houſes they would come by Hun- 


dreds, and among them Strangers would venture, where they learned the 


Cuſtom, and carried it into their own Countries. One Mr. Raſtal, an Eng- 
% Merchant, whom I knew, found a Coffee-Houſe at Leghorn in 1651, | 
The next Year Mr. Daniel Edwards, a Merehant from Smyrna, brought 1 into 


England a Greek Servant called Paſqua, to make his Coffee: So that it is like- 
ly that this Merchant was the firſt who uſed it in England, (though I am in- 
tormed that the famous Dr. Harvey did frequently uſe it) as his Servant 
Paſqua, whom he thought fit to ſet up, was the firſt Coffee-Man. 

The beſt Coffee-Berry is what is large and plump, with a greeniſh Caſt, 


and having on the thin Parts a Tranſparency ; the other has a yellowiſh Caſt, 


and is more opaque ; but when they are roaſted, it is hard to diſtinguiſh. 

I put ſome Berries into a Glaſs of Water about a Week ſince, to ſee if they 
will ſprout ; but as yet there is no appearance, although they are tolerably 
ſwelled, and look white and bright. | 

I have made a Decoction of them, which has made them ſhogt. 

The common Way of preparing the Berry for the Drink-Coffee, is roaſting 
it in a Tin Cylindrical Box full of Holes, through the Middle of which runs 
a Spit; under this a Semicircular Hearth, wherein is made a large Charcoal 
Fire: By che help of a Jack, the Spit turns ſwift, and ſo it roaſts, being 
now and then taken up to be ſhaken, When the Oil ariſes, and it is grown 
of a dark-brown Colour, it is emptied into two Receivers, made with 1 
Hoops, whoſe Bottoms are Iron Plates, theſe ſhut into: and there the Coite 
is well ſhaken, and left till almoſt cold, and if it looks bright, oily, —_ 
ſhining, it is a ſign it is well done. 

Of this, when freſh, if an Ounce be Wend and boiled in ſomething 

more 
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more than a Quart of Water, till it be fully impregnated with the fine Parti- 
cles of the Coffee, and the reſt is grown ſo ponderous, that it will ſubſide, 
and leave the Liquor clear and of a reddiſh Colour, it will make about a 
Quart of very good Coffee. 


The beſt way of keeping the Berries when roaſted, is in ſome warm Place, 


where it may not be ſuffered to imbibe any Moiſture, which will pall it, 


and take off its Briskneſs of Taſte. Tis beſt to grind it as uſed; except 
it be ramm'd into a Tin- pot, well covered and kept dry, and then I believe 
it will keep good a Month. . 5 . 
1 There will ſwim upon the Coffee an Oil, which the Turki/ great Coffee- 
Drinkers will take in great Plenty, if they can get it. When the Coffee has 
ſtood ſome time to cool, the groſs Parts will ſubſide, the Briskneſs will be 
gone, and it will grow flat, and almoſt clear again. 

I ſent to the Chymiſt 1 Pound of clean Coffee, 1 Pound of husked Horſe- 
Beans, and 1 Pound of picked Wheat ; and I received back, | 


—— — 


[ ; 


Coffee. |  Horſe-beans. 


ä 


Wheat. 
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By this Account it appears, that Coffee yields by Diſtillation in a Retort 
almoſt double as much Oil as Beans, and almoſt treble as much as Wheat. 

The Oils are very thick, but they and the Spirits have all of them ill Sa- 
vours, as is uſual from burnt Materials. N 

By Spirit is meant the Phlegm. | 
3 The Capita mortua have no Smell. They have been calcined over and 
| over, with all the Art my Chymiſt has; but he cannot reduce them to a Calx 
| or Aſhes, and concludes there is no Salt to be gotten from them. 

From what is ſaid, I note, thit from the common Drink called Coffee, 
there is little good can come from any part but its Oil, becaule its other 
thin Parts are evaporated, and its thick ſubſides; but its Oil I ſuppoſe to 
be nutritive quaſi an Oil, and warm quaſi a Chymical Oil, for all the warm 
| parts are brought hither as to a Point, and thereby it may enliven and invi- 
gorate ſome heavy Parts in the fermentative Juices, and nouriſh weak Parts 
within, as other Chymical Oils do the Parts external when rubbed, but be- 
ing dilated, as it uſually is, I queſtion whether it does any more good than 
hot Tea, hot Broth, or any thing elſe that is actually hot; for I believe that 
actual and potential Heats are much of the ſame Operation. 
It has been generally thought to be an Anti-bypnotick, or hinderer of 
Sleep, which I dare not gainſay, Dr. Willis and other learned Men having 
declared it ſo ; but now it is come into frequent Uſe, the contrary is often 
obſerved, although perhaps Cuſtom, as it does with Opium, alters its na- 
tural Qualities. — 
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I am told, that our three Kingdoms ſpend about 100 Tun a Year, whereof 
England ſpends about 70 Tun; which at 14 Pounds a Tun, (a middle Price 


now a-days) will amount to 20586 J. Sterling: and if it were to be all ſold 


in Coffee-houſes, it would reach treble, or 61740 Pounds, which at 10 
Pounds a Head, will find Employment for 9174 Perſons, although I believe 
all the People of England, one with another, do not ſpend 5 Pounds each. 

Coffee, when roaſted, loſes about a 4th part, then there is ſpent about ; 
Tun and a half of roaſted Coffee, which makes 117600 Pound, or 15252800 


Drams, which, if there be 8 Millions of People, is not 2 Drams, or half 
Pint of Coffe a piece for a Year. 


Beſides what we uſe, we ſend a great deal abroad, and I doubt not, but 
in ſhort time, the Gain of what we ſend abroad, will pay the firſt Coſt of all 
we ſhall ſpencdeat home; which is one of the beſt ways to make advantage of 


foreign Trade, 


The Cacas- 
Tree, n. 93. 
2. 6007, 


XLVII. The Body of a Cacao-Tree is commonly about 4 Inches in Dia. 
meter, 5 Foot in height, and above 12 from the Ground to the top of the 
Tree, Theſe Trees are exceedingly different amongſt themſelves ; for 
ſome ſhoot up in 2 or 3 Bodies, others in one. Their Leaves are many of 
them dead, and moſt diſcoloured, unleſs on very young Trees. We reckon 
a bearing Tree yields from 2 to 8 Pound of Nuts a Year ; and each Cod con- 


' tains from 20 to 30 Nuts. 


The manner of curihg them is, to cut them down when they are ripe, and 
to lay them to ſweat 3 or 4 Days in the Cods, which is done by laying them 
on Heaps. After this, they cut the Cods and take out the Nuts, and put 
them into a Trough covered with Plantain-Leaves, where the ſweat again 


about 16 or 20 Days. The Nuts that are in each Cod are knit together by 


certain Fibres, and have about them a white kind of Pulp, that is agreeable 
to the Palate. By the turning and ſweating, their little Strings are broken, 
and the Pulp is imbibed and mingled with the Subſtance of the Nut. After 
this, they are put to dry 3 or 4 Weeks in the Sun, and then they become of 
a reddiſh dark Colour. | ; | 

The Cods grow only out of the Body, or great Limbs and Boughs, and 
at the ſame Place there are Bloſſoms, and young and ripe Fruit. 

The greateſt Crop at moſt of our Cacao Walks in Famaica, is in December 
or January: But at one of Col. Muddiford's Walks, they bear moſt in May; 
yet it is not above 5 Miles from thoſe Walks, which bear always in December: 
But thoſe that bear then, have ſome Fruit in May, as the other have in De- 


cember. 


It is planted firſt in the Nut, always under ſhade. Some do it under Caſ- 
ſave; others, under Plantain-Trees, and ſome in the Woods. The $pa- 
niards ule a certain large ſhady Plant, called by them Madre di Cacao, we on- 


ly the others. It muſt alſo be always ſheltred from the North-Eaſt Winds. 


We {ſeldom tranſplant, only where it fails, as it doth many times in open. 
poor, and dry Lands; for this Tree requires to have a flat, moiſt, low 2 
|  whic 
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which makes them to be planted commonly by Rivers, and between Moun- 


tains 3 fo that it is ill living where there are good Cacao- Walks. In a Year's 
time the Plant comes to be 4 Foot high, and hath a Leaf ſix times as big as 


an old Tree, which, as the Plant grows bigger, falls off, and leſſer comes in 
their Place. 8 


The Trees are commonly planted at 12 Foot diſtance, and at three Years 
old, where the Ground is good, and the Plant proſperous, it begins to bear 
a little; and then they cut down all, or ſome of the Shade ; and i the Fruit 
increaſes till the 1oth or 12th Year ; then the Tree is ſuppoſed ro be in its 
Prime. How long it may continue fo, none with us can gueſs ; but it is cer- 
tain, the Root generally ſhoots out Suckers, that ſupply the Place of the old 
Stock when dead or cut down, unleſs when any ill Quality of che Ground or 
Air kills both. | 

Cacoa was originally of theſe Indies, and wild; towards Maracajo are divers 
Spots of it in the Mountains; and I am informed the Portuguexe have-lately 
diſcovered whole Woods of it up the River Maranon. 1 

The Cacoa paſſes by Detail for Money in Neu- Spain, and the Silver 


XLVIII. The Myrius Arborea, Foliis Laurinis aromatica, Pizmenta, or Ja- The Jamaica 


maica Pepper-Trees, has a Trunk as thick as one's I high, riſing ſtraight about 
30 Feet high, covered with an extremely polite or ſmooth Skin, of a grey 
Colour, and branched out on every Hand, having the Ends of its Twigs 


ſet with Leaves of ſeveral Sizes; the largeſt being 4 or 5 Inches long, and Fig. 166. 


2 or 3. broad in the Middle where broadeſt, and when it decreaſes to both 
Extremes, ending in a Point, ſmooth, thin, ſhining, without any Inciſures, 
of a deep green Colour, and ſtanding on ſuch long Foot-Stalks, when bruiſed 


very odoriferous, and in all things like the Leaves of a Bay: Tree. The Ends 


of the Twigs are branched into Bunches of Flowers, each Foot-Stalk ſuſtain- 
ing a Flower made up of four herbaceous or pale green Petala, bowed back, 
or reflected downwards, within which are many Stamina of the ſame Colour. 
To theſe follow a Bunch of crowned or umbilicated Berries (the Crown be- 


ing made up of four Foliola or ſmall Leaves) which are bigger when ripe 


than Juniper-Berries, at firſt when ſmall], greeniſh ; but when ripe, they are 
black, ſmooth and ſhining; containing in a moiſt, green, aromatick and 
biting Pulp, two large Acini, or Seeds, ſeparated by a Membrane lying be- 
tween them; each whereof is an Hemiſphere, and both joined make a Globe 


or Spherical (appearing one) Acinus, whence Cluſius makes 1t one Seed divi- 
ſible into two Parts. 4 | 


It grows on all the hilly Parts of the Iſland of Jamaica, but chiefly in the 
North-ſide thereof : And wherever theſe Trees grow, they are generally left 
ſtanding when other Trees are felled, and they are ſometimes planted where 
they never grew, becauſe of the great Profit from the cured Fruit, ſent in 
great Quanries yearly into Europe. 

It flowers in June, July and Auguſt, but in ſeveral Places ſooner or later, 


according to their ſituation and different Seaſon for Rains; and after it flowers, 
- | | . the 
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the Fruit ſoon ripens ; but it is to be obſerved, that in cleared open Ground, 
it is ſooner ripe than in thick Woods. WY” 

There is no great Difficulty in the curing, or preſerving of this Fruit for 
Uſe ; it is for the moſt part done by Negroes, they climb the Trees, and 
pull off the Twigs with the unripe green Fruit, and afterwards careful 
ſeparate the Fruit from the Twigs, Leaves, and ripe Berries. Which done, 


they expoſe them to the Sun, from its riſing to ſetting, for many Days, ſpread- 


ing them thin on Clothes, turning them now and then, and carefully avoid- 
ing the Dews, which are there very great. By this means they become a lit- 
tle wrinkled, or rugous dry, and from a green change to a brown Colour, 


and then they are fit for the Market, being of different Sizes, but genera]! 


of the bigneſs of Black-Pepper, ſomething like in Smell and Taſte to Cloves, 


Juniper Berries, Cinnamon and Pepper, or .rather having a peculiar mixed 


Smell, ſomewhat a-kin to them all: Whence the Name of All-ipice. The 


ripe Berries are very carefully ſeparated from thoſe to be cured, becauſe their 
wet and plenteous Pulp renders them unfit for Cure. Whence theſe Berries 
always coming unripe dried into Europe, has been the Occaſion of the Natu- 
raliſts thinking it to be Fructu umbilicato ſicco. The more fragrant and ſmaller 
they are, they are counted the better. 

This Fruit with Water diſtilled per Veſicam, yields a very odoriferous Chy- 
mical Oil, ſinking to the Bottom of Water like Oil of Cloves. It may deſery- 
edly be counted the beſt and moſt temperate, mild, and innocent of com- 
mon Spices; and fit to come into greater Uſe, and to gain more Ground 
than yet it hath, of the Eaſt-India Commodities of this Kind; almoſt all of 
which it far ſurpaſſes, by promoting the Digeſtion of Meat, attenuatin 


tough Humours, moderately heating, ſtrengthning the Stomach, expelling 


Wind, doing thoſe friendly Offices to the Bowels, as we generally expect 
from Spices. © | TE 1 

It is now commonly ſold by Druggiſts for Carpobalſamum, which I ſuppoſe 
came from Hernandez, who ſays it may be its Succedaneum ; but it is not that 
Fruit, but ſeems more fragrant and leſs aſtringent and balſamick. Cliſſius 
lays, that it takes away, if chewed, a ſtinking Breath: John de Barrias tells 
us, it is one of the Ingredients in Chocolate in New Spain: And Franciſcy: 


Vria, who brought it from New Spain and gave it to Redi, ſaid, E F. there 


commended againſt the Epilepſy and Guita ſerena, which he in divers Perſons 
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tried but without Succeſs ; but he at the ſame time ſays, he thinks it a good 
Stomachick and Cephalick Medicine, moderately given. 

It has been taken by Cluſius for Pliny's Cariophyllon, and by others for Amo- 
mum; but it is not likely that it was known to the Antients, not being known 
to grow in the Eaſt, but Weſt- Indies. b 

It is very likely that Hernandez does deſcribe this under the Name of K:- 
coxite ſeu Piper Tavaſci; his Deſcription agreeing in every thing but the 
Flower ; which no ways agrees to this. And perhaps this is the Tree which 
Piſo deſcribes under the Name of Anhuiba Miri. 


m Guas- 


XLIX. M. de Villermont has a ſort of Cinnamon, which comes fro 
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dalou pe, which is white; and another ſort, which comes from Maragnan, 
which is like that of Ceilon. 


He has an Ear of the ſmall Milium of Guinea, about 10 Inches long, made 
juſt like the great Knob of a Cane; the Grains are no bigger than a Pin's 
Head, and are very good to eat ; the Negroes making their finer Cakes of 
oo, . 


L. Arbor baccifera, laurifolia, aromatica Fructu viridi calyculato ramoſo, or 


Cinnamon- 


Wild Cinnamon-Tree, commonly but falſely called Cortex Winteranus, has a Tree, by Dr. 
Trunk about the Thickneſs of one's Thigh, riſing to about 20 or 30 Foot high, I, e.. 


having many Branches and T wigs hanging downwards, making a very come- 
ly. Top. The Bark conſiſts of two Parts, one outward, and another inward. 
The outward Bark is thin as as a milled Shilling, of a whitiſh aſh or grey Co- 
lour with ſome whiter Spots here and there upon it, and ſeveral ſhallow Fur- 
rows of a darker Colour running variouſly through it, making it rough, of an 
aromatick Taſte, The inward Bark is much thicker than Cinnamon, being 
as thick as a milled Crown Piece ; ſmooth, of a whiter Colour than the out- 
ward, of a much more biting and aromatick Taſte, ſomething like that of 
Cloves, and not glutinous like Cinnamon, but dry and crumbling between the 
Teeth. The Leaves come out near the Ends of the Twigs, without any Or- 
der, ſtanding on Inch-long Foot-ſtalks; they are each of them 2 Inches long, 
and 1 Inch broad, near the End where broadiſh and roundiſh, being narrow 
at the Beginning, from whence it augments in breadth to near its End, of a 
yellowiſh green Colour, ſhining and ſmooth, without any Inciſures about its 
Edges, and ſomewhat reſembling the Leaves of Bay, or Lauroceraſus. The 
Ends of the Twigs are branched into Bunches of Flowers, ſtanding ſomething 
like Umbels, each of which has a Foot-Stalk, on the Top of which is a 
Calix, made up of ſome Foliola, in which ſtands five ſcarlet or purple Petala, 
within which is a large Stylus. To theſe follow ſo many caliculated Berries, 
of the bigneſs of a large Pea, roundiſh, green, and containing within a muci— 
laginous 8 thin Pulp, four black ſhining Seeds, or Acini, of an ir- 
regular Figure. | | | | 
All the Parts of the Tree when freſh are very hot, aromatick and biting 
to the Taſte, ſomething like Cloves, which is ſo troubleſome, as ſometimes 
to need a Remedy from fair Water. : 
Ir grows in the Low-Land, or Savanna Woods, very frequently on each 
Side of the Road between Paſſage Fort and the Town of St. Jago de la Vega 
in Jamaica, in Antegoa, and other the Caribbee lands. 8 
The Bark of this Tree is what is chiefly in Uſe, both in the Plantations 
of the Engliſb between the Tropicks in the Meſt- Indies, and in Europe; and is 
without any Difficulty cured, by only cutting off the Bark, and letting it 
dry in the Shade. 
It is in Uſe in the Weſt-Indies, by the more ordinary ſort of People, in 
7 of all other Spices, being thought very good to conſume the immoderate 
umidities of the Stomach, help Digeſtion, expel Wind, Ce. | 
Vol. II, | Qqqq. ET 
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It is likewiſe, as well there as in Europe, thought a very good Remedy 
againſt the Scurvy, and to cleanſe and envigorate the Blood, being in London 
at Druggiſts and Apothecaries Shops uſed for thoſe Purpoſes, under the Name 
of Cortex Winteranus, which it is not, but may very well ſupply its Place. 
It is in the Wieſt- Indies mixed and given with Steel, and other Medicines ; but 
if the Patient be any way of a hot Conſtitution, it does more Harm than 


Good, being very warm. | | 

Rum, a Vinous Spirit drawn from Moloſſus, ot bad Sugar fermented with 
Water, if it be mixed with ſome of this Bark, it loſes in part its loathſome 
empyreumetick Smell. _ 

This Bark, if mixed with Water, and diſtilled per Veſicam, yields an aro- 
matick Oil, ſinking to the Bottom of Water like Oil of Cloves, with ſome 
ſmall Quantity of which it being mixed, has ſometimes been fold for true 
Oil of Cloves. Peter Martyr mentions it under the Name of Cortex, Cinna- 
momi Saporem, Gingiberis Amaritudinem, & Caryophilli ſuavem Odorem pra : 
ferens. Nic. Monardes deſcribes it under the Name of Lignum Aromaticum: 


o 


Cluſius calls it Lignum, ſeu potius Cortex Aromaticus : And I queſtion not but 


this is the ſame with the J/hite Cinnamon, or the Canella Aba, in ſome other 
Authors. Linſcboten in his Deſciption of America, tranflated into French, 
gives an account of it under the Name of Arbre, ou les Pigeons nicbent : Dr. 
Trapham calls it Winter-Bark, or Weſt-India Cinnamon-Tree : Hernandez and 
Aimenes, Caminga. ä 1 55 


But it may be doubted whether this be the Aſcopo of Hariot. 


Cal rae LI. Capt. Winter, who went out with Sir Fr. Drake, when he went round 
teranus 3 iy Che World, at his Return brought with him from the Streights of Magellan 
Dr-H.Sloan, an aromatick Bark, which had been very helpful to thoſe of his Ship, both 
hen uſed inſtead of other Spices with their Meat, and as a Medicine very pow- 
_ erful againſt the Scurvy. Cluſius, from this Captain's Name, calls it Cortex 
Winteranus, and the Tree Magellanica Aromatica Arbor, The Writer of the 
Journal of the Dutch Ships that went to the Streights of Magellan about 
1399, calls it Lauro ſimilis Arbor, licet procerior, cortice Piperis modo acri & 
mordenti. And Sebald de Weert, who was there, ſays, that both Leaves and 
Bark were uſed with their Meat and Muſkles, to correct them in ſo cold a 
Climate, Caſpar Bauhine calls it Laurifolia Magellanica Cortice acri : Fohnſton, 
Arbor Laurifolia Magellanica. | | 
Fig.168, But Mr. Geo. Handyſide, who came from thence about 2 or 3 Years ſince, 
gives the beſt account of it; having brought with him a Specimen, or Sam- 
Fig.169. ple of its Leaves and Flowers on the Twig and its Seed; by which I cannot. 
reduce it to any of our Kind of Plants ſo well as the Periclymenum ; and there- 
fore I ſhall call it, tho? it differs in many things from the Fonyſuckle, Pericly- 
menum rettum Folus laurinis, Cortice acri aromatico. 
He aſſured me, that this Tree roſe to be higher and larger than an Apple- 
Tree, ſpreading very much both in Root and Branches: The Twigs had 
on them Leaves of a light green Colour on their Upper-fide, _ 
| | . 
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half Inch long Foot-Stalks ; are an Inch and half long, and an Inch broad in 
the Middle, where broadeſt, and whence they decreaſe to both Ends, end- 
ing blunt. The Flowers come, ex alis Foliorum, ſtanding on + Inch long 
Stalks; 2 or 3, or more of them together, ſomething like thoſe of the Peri 
clymenum, each of them are Milk-white Pentapetalous, and ſmell like Jeſſa- 
mine; to which ſucceeds an oval Berry, made up of 2 or 3 or more Acini, 
or little Berries, ſtanding together on the fame common Foot-ſtalk of a light 
reen Colour, with ſome black Spots : And in theſe Berries are contained 
ſeveral black aromatick Seeds, ſomething like the Stones in Grapes. 

It grows in the Middle of the Szreights of Magellan very plentitully. 

The Leaves of this Tree were uſed with other Herbs, by Mr. Handyſide 
for Fomentations in ſeveral Caſes, with very good Succeſs; but he admired 
moſt the Uſe of the Bark inwardly, boiling half a Drachm of it with ſome 
Carminative Seeds, and giving it fo to thoſe of the Ship who were under his 
Care, very much afflicted with the Scurvy. It uſually ſweated them, and 
they were very much relieved. The fame Medicine likewiſe he admini- 
ſtred to a great many of the Ship, who were very ill by eating a poyſon- 
ous Sort of Seo! in thoſe Parts, called a Sea-Lyon; with which they had a 
very great Amendment, although they had been fo ill with feeding on this 
Creature, as to loſe moſt of their Skins, which peeled off their Bodies by de- 

grees, and in large Pieces; ſo that the Antidote to this ſtrange Poyſon was 
to be had very near it, and was very much extolled by this Gentleman, Who 
was put to a ſtand to know what to do in this ſtrange Caſe, although he very 
well underſtood the Materia Medica. 

By the Deſcription of this Tree and that of wild Cinnamon, it appears, 
that the Cortex W/interanus commonly ſold in Shops, is not the true Cortex Min- 
teranus. But J muſt needs ſay, though they are the Barks of two very differ- 
ing Trees, and growing in very differing Places, and appear quite ano- 
ther thing in their outward Faces: Yet their Taſte is much the ſame, 
and I believe they may be uſed as a Succedaneum, one for another; though 


the true be much to be valued beyond the falſe, being much more aro- 
matick. | 


LIT. I have diſcourſed a poor mere Iriſþ Labourer (who, by having Age. 


- : of the Pro- 
worked many Years under a Head Gardiner, in a Gentleman's Garden, pagatio" «f 


has got a Genius of Planting) who has followed the Propagation of Elms, Eric 


by Sir Rich, 


by the Seed; (a Way if known, totally neglected among all Planters) which Bulkley, *. 


Seed he finds in the former part of the Year: and he has raiſed in ſmall Beds?!“ 


ſuch vaſt Numbers of them, that he ſells them of 3 or four Foot long, at 2 5. 


a Hundred, and will carry them any where within five Miles, and plant 
them into the Bargain, 8 
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85 8% LIE. The Savages of Canada, in the time that the Sap riſes in the Maple, 
REI make an Inciſion in the Tree, by which it runs out, and after they have eva- 
7. 268. porated eight Pounds of the Liquor, there remains one Pound, as ſweet, 
and as much Sugar, as that which is got out of the Canes; part of the fame 
Sugar is ſent to be refined at Rover. 
The Savages have practiſed this Art, longer than any now living among 
them can remember. N | OS 
There is made with this Sugar a very good Syrup of Maiden-hair, and 
other capillary Plants, which is uſed in France. | 


5 LIV. Every Part of the Oak-Tree, of what Age or Growth ſoever, and all 
-ing, by Mr, Oaken Coppice Wood of any Age or Size, being cut and procured in Barking. 
F time, will tan all ſorts of Leather, as well at leaſt as Bark alone. 
= 105. p.93. This Material being gotten in its proper Seaſon, it muſt be very wel! 
dried in the Sun, and more than Bark, then houſed dry, and kept dry for 
Uſe ; and when it is to be uſed, the greater Wood may be ſhaved ſmall, or 
cleft, and the ſmall bruiſed with a Hammer and cut ſmall ; which done, it 
muſt again be dried very well upon a Kiln, and then ground as Tanners 
uſually do their Bark. Fo 
Such Wood, as it is to be uſed preſently after it is gotten, will require 
the better and more drying upon a Kiln ; otherwiſe it will blacken and ſpoil 

all the Leather, I, 0 - | | 
Inſtead .of an Anvil, to beat and bruiſe the tanning Stuff upon, fit into a 
wooden Block a Plate of Iron about 4 Inches deep, 9 Inches broad, and 12 
Inches long. The Hammer for bruiſing the Stuff may be of 6 Pound weight, 
and have the Head about 3 Inches ſquare, to work with both Hands ; but 
to work with one Hand, or for a Youth to uſe, let it be of about 3 Pound 
weight, and the Head about 2 Inches ſquare. The ſurface of one End of theſe 
Hammers 1s beſt to be ſmooth, but that of the other dented, the better to 
enter into the Stuff for quicker Diſpatch. They are to be well ſteeled at both 
Ends, the Handles of theſe Hammers may be about a Foot long ; the bigger 
ought to be ſomewhat longer. 1 | 
The Knife to cut the bruiſed Stuff, may be 8 or 9 Inches broad, and 
near as much in Depth, made like a Tobacco-Knife, with a Handle to 

work. EEE | 
Where Oak is ſcarce, Thorns may indifferently well ſupply that Scarcity. 

Birch ordered and uſed inſtead of Oak, is very fit for Soal- Leather, 
As theſe Ingredients will tan better than Bark alone, and that with far 
leſs Charge, ſo may this Invention fave the felling of Timber, when the 
Sap is up; which when it is done, cauſes the outſides of the Trees to rot and 
row Worm eaten; whereas, if the Trees had been felled in Winter, when 
the Sap was down, they would have been almoſt all Heart, (as they call it) 
and not ſo ſubject to Worms. Beſides that, this Invention will greatly im- 


prove the Value of Underwoods. 
8 


- 
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LV. There is no ſuch Dwarf. Oak in England, growing wild, as was ſent , 4 D 


a rom 


ou out of New England; nor in any other Country where we have been; new Eng- 
unleſs it be the lex Coccifera, which is a low Shrub, having large Acorns, wade Bed, 
VI Ough, 


and hath a prickly Leaf like Holly. If it prove that, it will be a lucriferous 8.7. 158. 
Diſcovery. 


XVI. Five Leagues from Marſeilles are very high Mountains, which are Tz y 
(for the moſt pars) covered with Foreſts of Pine-Trees, which there grow AN 
wild; half a League out of the Road, you ſee the making of Pitch, Tar, N a 
Roſin and Turpentine, which is thus, viz. in the Spring- time when the Sap z, M. Tü. 
runs moſt, they pare off the Bark of the Pine to make the Sap run down into Bent, 43. 
an Hole, which they cut at the bottom to receive it; as it runs, it leaves a?? 
Cream or Cruſt behind it, which they take and temper in Water, and ſell, by 
a Cheat, for white Bees-Wax, that they make Flambeaus of, and is a great 
deal dearer. Then they take up the Juice in Spoons from the bottom, and 
after they have ſo gotten a good Quantity, they ſtrain it through a Grocer's 
Basket, ſuch as they put their Malaga Raiſins in ; that which runs through 
eaſily is the common Turpentine. Then they take that which remains above, 
and adding a ſufficient Quantity of Water, diſtil it in an Alembick ; that 
which is ſo diſtilled is Oil of Turpentine, and the Calx that remains is com- 
mon Reſin. Then they cut the Stock of the Tree into large Chips, and pile 
them hollow in a Cave; covering it on the top with Tiles, but ſo as to let 
| ſome Air come in to feed the Fire; then burning them, there runs a thick 
Juice down to the bottom, where they make a ſmall Hole for it to run out at, 

(a larger Hole would ſet it all in a Flame) and that which ſo runs out is Tar. 
Then they take off that, and boiling it gently over again, to conſume more 


of the Moiſture, they ſer it to cool; which when cool is Pitch. 


LEVI. In Jamaica, the neighbouring Iſles, and Continent of America, , 45: 
grow many ſorts of Miſſeltoe; paraſitical Plants, as they are called by ſome, 6 
or Epidendra by others; which grow on the Bodies or Arms of Trees, after 3,0“, ons 
the manner of Miſſeltoe, like to which they bring forth Roots, Leaves, f. ur, 
Stalks, Flowers and Seed. From this likeneſs I have given the Name Viſcum | 
to all the ſeveral Families of them; though they differ very much from it, 
and almoſt as much amongſt themſelves. _ 

There is one Family among them which I call Viſcum Cariophyloides, from ph 
having its Seed-Veſſel ſomewhat like that of Clove-Zuly Flowers, and a par- 
ticular one of that Family which I name, Viſcum Cariophyloides maximum, 
Flore tripetalo pallide luteo, ſemine filamentoſe, and which is commonly in 
that Iſland called Wild Pine; whoſe Deſcription follows. A great many Fjg.170. 
brown Fibrils encompaſs the Arms, or take firm hold of the Bark of the 
Trunk of the Trees whereon they grow. Not as Miſſeltoe, entring the 
Bark or Wood, to ſuck Nouriſhment, but only weaving and matting 
themſelves among one another, and thereby making to the Plant a firm 
and ſtrong Foundation, From hence riſe ſeveral Leaves on every ſide, 

| as 


Catal, Jam. 
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as 42 4 a a, after the manner of Leeks, Ananas, whence the Name of Wild. 
Pine, or Aloes, being folded or incloſed one within another z each of which 
is two Foot and a half long; from a 3 Inch breadth at Beginning, or Baſ-, 
ending in a Point; having very hollow or concave inward-lides, is made 
within a very large Reſervatory, Ciſtern, or Baſin, b. fit to contain a prer:y 
deal of Water; which in the rainy Seaſons falls upon the uppermoſt Part. 
of the ſpreading Leaves, which have Channels in them, conveying it. down 
to the Ciſtern, where it is kept, as in a Bottle; the Leaves, after they are 
ſwelled out like a Bulbous Root to make the Bottle, bending inwards, 6: 
coming again cloſe to the Stalk, by that means hindering the Evaporation 
of the Water by the heat of the Sun. They are of a light green Colour be. 
low, and like Leeks above. From the midit of theſe riſes a round, ſmooth, 
trait, freſh Green coloured Stalk, 3 or 4 Foot long, c. having many 
Branches; when wounded, yielding a clear mucilaginous Gum. The Flower: 
come out here and there on the Branches; they are made up of 3 long 
yellowiſh, white, or herbaceous Petala, and ſome Purple-ended Stamina, 
ſtanding in a long Calix, or Tubulus, made up of 3 green viſcid Leaves, 
with purple Edges, to which follows a long triangular Capſula, d. greeniſh 
Brown, being ſomewhat like thoſe of the Cariophylli; having under it three 
ſhort capſular Leaves, and within ſeveral long pappous Seeds, the Seed itſelf 
being oblong, pyramidal, and very ſmall, having very ſoft Hairs, Down or 
Tomentum ; much longer in proportion to the Seed, than any Tomentum | 
know; being as long as the Pod or Ca, ſula. 

It grows on the Arms of Trees, every where in the Woods, as alſo on the 
Barks of their Trunks; eſpecially when they begin to decay, their Barks re- 
ceiving the Seed, and yielding then more eaſily to the Fibrils of this Plant's 
Roots, which in ſome time diſſolves them, and ruins the whole Trunk. 

The Contrivance of Nature in this Vegetable is very admirable ; the Seed 
has long and many Threads of Tomentum, not only that it may be carried 
every where by the Wind, as the Pappous and Tomentoſe Seeds of Hi-ra- 
cium, Lyſimachia, &c. are, but alſo, that it may by thoſe Threads, when 
driven through the Boughs, be held faſt, and ſo ſtick to the Arms and ex- 
tant Parts of the Barks of the Trees. So ſoon as it ſprouts or germinates, 
although it be on the under parts of a Bough, or Trunk of the Tree, its 
Leaves and Stalk riſe perpendicular, or ſtrait up: Becauſe if it had any other 
Poſition, the Ciſtern before mentioned (by which it 1s chiefly nouriſhed, not 
having any Communication with the Tree) made of the hollow Leaves, 
cou not hold Water, which is neceſſary for the Nouriſhment and Life of 
the Plant. | 

In the mountainous as well as dry low Woods, in Scarcity of Water, this 
Reſervatory is neceſſary, and ſufficient, not only for the Plant itſelf, but 
likewiſe is very uſeful to Men, Birds, and all ſorts of Inſects; whither in 
Scarcity of Water they come in Troops, and ſeldom go away without Re- 

freſhment. | 
There are ſome Contrivances in Plants growing in Europe, which come 
| near thoſe of this kind of Vegetables, in ſome Particulars, The Virga Paſto- 


ris, 
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ris, or wild Teaſel (and moſt Plants called Perfoliated) has its Leaves in. 
cloſing its Stalk, and ſo ſet by Pairs oppoſite to one other, and joined by 
their Baſes, that they may make a hollow Place, fit to contain ſome 
Water, which though open, yet without doubt contributes to the perfect- 
ing of the Plant. | 
Several Fuci are lately diſcovered to have Seeds, which, when ripe, break 
out of their Places, and by means of a glewy Juice faſten themſelves to the 
Stones, or other Subſtances at the Bottom of the Sea, where they are to grow. 
The common Viſcum had ſuch a glewy Subſtance, I ſuppoſe, for faſtening its 
Seed to the Barks of Trees. 3 rn 
Small Moſles, heretofore thought to have no Seed, are now known to 
have great Plenty; and that ſo ſmall, as I have ſeen it riſe up from the ripe 
Head, in form of Smoak ; which is without queſtion that it may be carried 
by the Air and Wind, to Walls, Trees, or other fit Matrix for its V ege- 
tation, 
There is a Fundus, called by Cluſius, Fungus minimus anonymus; and by 
Dr. Merret, Campaniformis, niger multa ſemina plana in ſe continens, (which 1 
have ſhewn the Royal Society many Years ſince) that when ripe opens in the 
Rain, by which one filling a Cup, wherein lies its Seeds, they are waſhed 
out on every hand, to propagate its Kind. is 
There are many Families of Plants with Pappous, or Tomentoſe Seeds; 
as Dandelion's, Erigerum's, Lyſimachia's, Clematis's, Anemones, &c, which 
being ripe, their Seeds are by means of their Feathers, or Wings, ſcattered 
to all neighbouring Parts by the Wind. This is ſo effectual a way, that the 
Aſter Canadenſis annuus non deſcriptus, Brunyer, or Conyza, annua alba acris, Hirt. Bly: | 
Moriſ. (which came at firſt from Canada) is now become a wild Plant in!“ p 
many Places of Europe, where it never was obſerved to grow, and far from | 
the Gardens where it was firſt planted ; from whence the Seed had been i 
carried by its Wings; ſo that I have ſeen it in ſome Parts of France, very 
many Leagues from ſuch Places. | Es 
There are likewiſe many Plants, which have Seed-Veſlels ſo contrived as 
with a Spring, and ſometimes ſmart Noiſe, when they are ripe, to throw off 
their Seeds ſeveral ways, to a conſiderable Diſtance. Molt Plants having 
Pods, as Furze, Cc. thoſe called Noli me Tangere, or Herve Impatientes, Cu- 
cumis aſininus, Cranes-bill, and many others, have this Artifice to fow them- 5 
ſelves. Amongſt thoſe who have this Property, none is more ſurprizing j 
than one in Jamaica, called Spirit-Weed, which when its Seed is ripe, the 
Veſſel containing it, on the leaſt Touch of whatever is wet, docs inſtantly 
open itſelf; and with a ſmart Noiſe, throw its Seed ſeveral ways to a conſi— 
derable Diſtance ; likely the Deſign of Nature being, that the rainy Seaſon 
being proper for ſowing, its Seed ſhould be kept in its Seed-Veſſel, the beſt 
| Preſerver of it from Injuries till then, 
 Lychnis, Poppies, Antirhinnum's, and many others, have their Seeds in 
Heads, which, when ripe, are open at top; and by the Winds, and help of 
heir Partitions, are ſcattered and directed to all Quarters, | 


Ko, 

»» 
A 
= - 


Theſe 


( 672 ) 
Theſe Inſtances, and many more, very obvious and wonderful, tho? ng 
taken notice of, might be given to ſhew the great Endeavours of Nature t, 
perfect the Individuum, and propagate the kind; which for that reaſon, | 


am apt to believe, are all (without the loſs of one Species) preſerved to uz 
from the Creation to this Day. 


Tie Silver- LVIII. A Branch of the Silver- Pine, or Conifera Salicis facie, Folio & 


„ Fruttu, Tomento ſericeo candicante, obductis ſemine pennato, was lately brought 


Good Hope into England from the Cape of Good Hope, by Mr. Goddard. The Twig of 
Sloan, v. 198. this Tree had a great many Leaves ſet round it very cloſe to one another, 
5. 664. ſo as to hide the Twig it ſelf there where they grow; each of the large! 
Fig. 171. of them being about 4 Inches long, and 4 of an Inch broad, in the middle 
where broadeſt, from whence they decreaſe towards both Extreams, end- 
ing in a Point; being like thoſe of the Oſier Willow, only broader, and all 
covered over with the thickeſt, fineſt and longeſt white Silken Hair or 
Down, that ever any Plant I remember to have ſeen has. The Cones are of 
Fig. 172. the bigneſs of thoſe of the Cedars of Lebanon, and of the ſame ſhape; the 
Cuticula, or ſmall Skin of each Scale, being covered over with a white ſhort 
Down or Wool, ſhining alſo like Silk; between the Scales is lodged the 
Seed C. which is almoſt as large as the Pine-Nut, near the ſame ſhape, of a 
dark brown Colour, and having a riſing eminent Line or Belly running thro' 
a Membrane D. which has on its top 4 Feathers, like thoſe belonging to the 
Seeds of Clematis; which being between the Scales, and riſing above them, 
adds a very great Beauty to the Cone; and may likewiſe ſerve for Wings, 

by means of the Wind, to looſen or carry the Seeds to diſtant Places, there- 
by propagating itſelf. 5 ” 

Dr. Plucknet has figured it under the Name of Leucadendros Africana, Arbon 

tota argentea, ſericea Foliis integris; Atlas-Tree, D. Herman. ; 


Aust ber Co- E . 3 # Ps” 5 
wy wn LIX. Conifera, Alypi folio, Seminibus pennatis pluribus in medio Coni congio 


fremtbeCapemeratis, & non inter Squammas, aliorum Conorum more, naſcentibus. 


1 A Branch of this Tree with its Fruit was lately brought from the Cape of 


Dr. H Sloan. Good Hoe, by Mr. Goddard. It had a brown coloured ſmooth Bark with 3 
98 sss. whitiſh hard Wool, and ſmall Pith. The Leaves (expreſfed to their natu- 
ral Bigneſs F.) were round it without any Order, very thick ſet, having no 
Foot-Stalks, being about 2 Inches and 3 long, and about 4 of an Inch broad, 
near the farther end where broadeſt, ſmooth, hard, and of a browniſh or 
dirty green Colour. On the top of the Branch comes the Fruit, G. which 


is ſurrounded by 3 or 4 Twigs, H. I. K, overtopping it, and with their 


Yig. 173. Leaves almoſt hiding it. It is about 5 Inches long, and is made up of many 


Scales, hard and red, encloſing one another. The lowermoſt and outward- 

moſt being very ſhort, the inwardmoſt 4 Inches long, each of them ending 
in a Point; ſome Scales having on their outſides a gummy Juice. In the 
middle of theſe Scales were the firſt Rudiments of many Seeds, as L. the 

lame not being fully ripe; each of which is ſet about with a great Quantity 

of + Inch long, yellow, fine, ſilken Down, M. having 2 Inches long S), 

of 
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or String N. and yellowiſh Membranes O, encloſing the Sty/vs and men- 
tum, being feathered at top with Feathers, like the Silver Pine, and for the 


ſame Purpoſes. | 
IX. 1. There are ſeveral forts of Vegetables that will grow the wrong end 0ſer2r:5n; 
let downwards in the Ground, as Elders, Bryars, Sallies, Willows, the black © 72 
Elder, Vines, and moſt Shrubs ; two or three of their Joints being covered in e 
the Mould, and the Stem cut off near the overmoſt Joint, which ſhould be ind ge 
half covered in the Mould, and the Mould ſomewhat raiſed, as it ſ purts out Sp, by Dr. 
and grows. Dr. B. Currant-trees, and ſuch like as are of ſoft Wood, and h,“ 
quick Growers, ſeem molt apt to this Improvement. Dr. T. Tonge- 1-43» 
2. The Branch of a Plant being laid in the Ground, whilſt yet growing on En 
a Tree, and there taking Root, being cut off whilſt ſo growing, will grow 
on both Ends, if it be well rooted in the Propagation; and the like care had 
of the laſt Knot or Joint, as was before preſcribed. Dr. B. The Layers of 
thoſe Trees and Shrubs mentioned in the former Obſervation, will grow on 
both ends, and aptly parted when they have ſpread Roots both ways, make 
two Plants out of each Layer. Dr. 7. = 
3. In the tapping of Trees the Juice certainly aſcends from the Root, an 
after it is concocted to partake of the nature of the Plant, which feeds as well 
on the Air as the Juice furniſhed thro? the Root, it deſcends (as Liquor in an 
Alembick) to the Orifice whence it iſſues. Ratray, the learned Scot, affirms, that 
he hath calculated experimentally, that the Liquor which may be drawn from 
the Birch in the Spring-time, 1s equiponderant to the whole weight of the 
Tree, Branches, Roots, and all together, And perhaps this kind of large natural 
Alembick, where it may be had, may ſometimes prove more effectul than our 
little artificial and more troubleſome Diſtillations. And the Congeniality of 
the Sun in its alternative Viſits, and the aſſiduous intercourſe of the free Air 
with the Spirits of the Plant, yet living and growing, may have a more ef- 
fectual influence for a ſpecifick Virtue than we are apt to imagine. Tho' we 
cannot ſee nor hear the Lungs of Vegetables beating, yet we may ſometimes 
ſmell their Breath ſtrong enough both to pleaſe and offend exceedingly; as in 
Savin, Firs, Cypreſs, Elder, Roſemary, Myrtles, and generally in all Bloſſom- 
ers. And ſome that cannot be ſmelt by us, may yet have a very wholeſome 
Breath. One Experiment I will here beſtow on you: When both my Hands 
were manacled for many Years (and ſometimes my Arms alſo) with deep cor- 
roding Tetters, to the bluſh of my many friendly Phyſicians, and in deſpite 
of many of the beſt Medicines and Purgations, all was ſuddenly healed, and 
has ſo continued theſe 20 Years, by the application of the Gum of Plum- 
trees diflolved in Vinegar. I muſt not forget to add, that I applyed V ine- 
leaves, and ſometimes opened Raiſins to draw a moiſture from theſe Tetters, 
ſome few Days before I uſed the Gum. Dr. B, ONE | 
Dr. Tonge is of opinion, that Sap always riſes, and never properly de- 
icends, having only a kind of ſubſiding or Recidivation, which he ſaith he 
cannot call a Circulation, nor reſemble to the motion of Liquors in a Pelli— 
can, but rather to the ſinking of Liquors in an Alembick, whilſt the thinner 
parts are forced over the Helm; yet ſomewhat imitating the Motion of 
Y OL. I. 1 Blood 


1 

Blood in Animals, foraſmuch as it continually ſupplies the want and expence 

of Sap in the exterior Parts, from the Stock of the Sap in the Trunk, Root, 
and Branches. | 

He underſtands it thus, that the Sap neceſſary to the growth of the Leaves, 
Fruit and upper Branches, being diſpenſed and converted into the Form ne- 
ceſſary for theſe Purpoſes, when the Tree is fulleſt of Sap, in ſuch manner that 
the Sap in the innermoſt Coats feeds the innermoſt, and the Sap of the out- 
ward Coats, the outward Parts of Fruits, Sc. that which remains in the 
Body betwixt the ſeveral Coats, and betwixt the Bark and Body, begins tg 
condenſe there alſo, firſt into a Gelly, and after into Wood, Bark, Roots, &c. 
according to the ſeveral Places to which it hath ſubſiſted. And becauſe it 
condenſeth faſter in ſome parts than in others, according as they be higher or 
lower, whether it be by Heat or Cold, or Exhalation of thinner parts, the 
Sap condenſed above or below, filling leſs room, muſt needs cauſe the Sap, 
which is not yet condenſed in appearance, to deſcend or ſubſide, and to ſink 
as it were lower and lower, in the Pores of the Timber and Bark, i. e. to be leſs 
high, not deſcend from any place to which it was formerly riſen, unleſs, (as in 
Blood letting) when ſome lower part is opened, all the Sap above continually 
flows thither till the Tree be emptied, or the continual Flux of the Sap (the 
natural Balſam of the Tree) heal the Wounds, as that of the Blood does thoſe 
of the Body; and ſo much quicker and eaſier, by how much the Air is more 
favourable, or 1s better kept out: which he obſerves for their Direction who 
are curious in Inoculation, as the ground of their Succeſles or Miſcarriages. 
The Trees obſerved by the ſame Dr. T. to run, are the Vine; the Birch, plen- 
tifully at Body, Branches and Roots; the Walnut-tree, at the Roots and pruned 

Branches; ſome Willows and Sallies, and ſome ſorts of Maples; the Sycamore, 
which is the greater Maple (ſome call it a Plane) at a Gaſh made on the Barl!: 
of his Body, and at the Root and Branches; the Poplar and Aſp. Some Wood- 
men affirm, that in ſuch Oaks as are windſhaken, that have large Hollowneſſes 
in their Arms and Bodies, they have found great quantities of Sap in the cut- 
ting of them, whereof having drank, they quenched their Thirſt without any 
prejudice. To theſe add the Whitting or Quicking-tree (Lat. Fraxinus Sylve- 
ſtris, and by ſome, Fraxinus Cambro- Britannica) which in its Seaſon, as ſome 
_ affirm, will run plenteouſly, and whence they would have us expect a ſove- 
reign Drink againſt ſome ſtubborn Diſtempers, eſpecially ſuch as are Scorbu- 
tical and Splenetick. I have kept (ſaith Dr. T.) ſome of the Juice of the Ber- . 
ries (which being expreſſed ferments of itſelf) theſe 2 Years in Bottles, and 
it hath the taſte of an auſtere Cyder; and I ſuppoſe, from its grateful ſmell, 
that it may be kept till it ripens, and become a ſtrong vinous Liquor. It is 
the Houſhold Drink of ſome Families in theſe parts about Wales and Here- 
fordſbire; and ſome out of curioſity have brewed ripe Berrics with ſtrong 
Beer and Ale, and kept it till it tranſcended all the other Beer in goodneſs. 

Dr. Tonge's Attempts upon the Poplar, Aſp, Elm, Oak, Aſh, Elder, Whitting- 
Berry or Quicking-tree, Thorn, Buckthorn, Tile, Nut, Sloe, Briar. Bramble, Cc. 
have not ſuceeeded ; and he doubts that they, and all Apples and Pears, have 
ſome degree of Gummineſs in their Juices, ſo that they will not run. , 
| . The 
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4. The Sap apparently riſeth by the inward Bark, where you may ſee the 

aick begin, and where the Graft firſt incorporateth. Dr. B. 
_ T. obſerves that there are Circles in Trees which are the Diſtances of 
thoſe Films or Coats, by which the Tree receives its yearly Increaſe in Thick - 
neſs. Thro' theſe, looking full of circular Pores, the Sap ſeems to alcend in 
the ſame manner between Coat and Coat, as between the Bark and the Body. 
Now the Aſcent of Sap 1s by all Parts and Pores of the Tree in ſuch ſmall 
Quantities, as can hardly be diſcerned, unleſs the Tree be quite ſawed off, 
eſpecially near the Root, for then it will appear how it aſcends. In Birches, 
and ſuch like, the Sap iſſues very plentifully in all parts of the Body, when 
they are cut down near the Root. | 

The Bark is double, outward and inward ; the outward is dry, and in 
ſome Trees rough; the inner is probably a ſuperadded new Coat of that 
Year's Growth, or ſomething like 1t, between the nature of Wood and Bark. 
The Sap riſes within and without that ſuperadded Coat. 


To perfect the Experiment about Sap, and to find whether it aſcends more“ . P. 513, 


or leſs in the prick*'d Circles of the Body, than in thoſe betwixt the Body and 
the Bark ; let the Tree, exempted from all its Sap the Day before, be firſt 
pierced with an Augre, only thro' the Bark, and the Quantity of Sap it yields 
in an Hour exactly meaſured and weighed ; then at the ſame time, let ano- 
ther Hole be bored into the Body of the Tree, abave an Inch and a half deep, 
and ſo round about on every ſide of the Tree, ſome deeper and ſome ſhallow- 
er, with a good large Augre, and one quite thro* ſloping. From which Ex- 
periment, after various Trials, may be found the difference of the Sap, ri- 
ſing on the North and South; and ſo likewiſe of that which comes from the 
Bark only peel'd off, and that which aſcends in the inner part of the Tree. 
The Weight may be alſo compared of that which iſſues from the Bark, with 
that which iſſues from the Body. The internal Heart-Sap may allo be drawn 
apart, by boring a ſmaller Augre-hole in the middle of a greater, and fitting 
it with a long Pipe adjuſted to that inner Orifice. 

5. Dr. Beal ſaith, experimentally, that if a Circle be drawn round about 
any common Engliſb Tree, as Oak, Elm, Poplar, Sc. by Inciſion, to the 
Timber (how thin ſoever the Knife be) ſo that no part of the Rind or Bark, 
to the very ſolid Timber, be uncut, the Tree will die from that part upwards. 
Only the Aſh (of all that I could try) will grow on and proſper, notwithſtand- 
ing the Inciſion. My Brother (T. B.) ſhewed me ſome old and huge Aſhes, 
which were bared of the Bark by the Deer, from the Root, 4 Feet upwards, 
quite round, yet they had continued their growth many Years, and ſome parts 
of the Bark which were left in few Places not ſo broad as the Palm of my Hand, 
had a freſh Verdure, more lively than the parts of the Bark which remained a- 
bove the Baring. Yet if ſome Inciſions by Hackings be made, or if the Branch- 
es of ſome Fruit- Trees (eſpecially the Gennet-Moyle) be quite bared under 
a Knot near the Body of the Tree, and that Knot and bare Parc be well 
covered with Loame, or good Mould in Zune, that Branch will not only 
ſurvive, but will be apt to take Root and become a young Tree of 
ſpeedy Growth, if cut off below be Baring, and ſet at a fit Depth at he 
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End of Autumn, or about Candlemas rather. Where ſuch tranſverſe 
Hackings are made, or Contuſions in the Bark, many Vegetables are apt to 
gather Knobs, and ſometimes ſmall Branches will ſpurt out above, and ſome- 
times about the Part contuſed. To get the Gum of the Plum-trees, I have 
ſometimes wrenched the Branch, till the folid Timber hath cracked, and the 
Rind forced open in ſome parts, ſo leaving it to grow; but forced to continue 
in a Poſture ſomewhat wreathed, it hath not failed to yield me Store of Gum 
| next Summer. | TOs 
% e, Dr. T. A Branch whoſe Bark of the Breadth of about 2 or 3 Inches, is 
2 taken off round towards the bottom, in ſome Trees, and particularly the 
Lime-Tree, will live and bear Leaves for many Years, and grow as other 
Branches, by means of the Sap aſcending through all the Pores of the inner 


, 


Coats, as was ſaid in the third Obſervation. EY 
6. The Juice which deſcends by tapping, and which maketh the Pulp or 
Coat of any Fruit, aſcends by the Bark or Rind of the Plant, and not by the 
Pith. But I can affirm by many Experiments, that the Pith and the Timber 
have ſome Correſpondence with the Seed of the Plant, to convey an Inter- 
courſe of the ſame Spirits and Nature from the Root to the Seed. Dr. B. 
Dr. J. faith, That Piths are of a very different Nature and Subſtance ; 
in the Walnut is a multitude of Films, manifeſtly diſtant from one another ; 
in others, as in Elders and Bryars, it 1s a continued ſoft, looſe, dry Sub- 
ſtance. SE 5 
F. The Points or Ends of the Roots being cut off, they will in proportion 
bleed as copiouſly as the Branches, and probably more, certainly longer, be- 
cauſe there is greater Plenty of Juice aſcended above them, than the Branch- 
es; and conſequently more will iſſue by them, than by any Part of the Tree 
higher than them. Dr. 7. | | 
8. From the latter end of January to the middle of May, Trees will bleed; 
thoſe that are ſaid to run firſt, are the Poplar, Aſp, Abele, Maple, Syca- 
more : ſome, as Willows, and the Birch, tried by myſelf, are beſt to tap 
about the middle of the 2d Seaſon; and the Walnut, towards the latter end 
of March. They generally bleed a full Month in the whole. Mr. Mzidford 
of Durham, a very expert Gatherer and Preſerver of Saps, affirms, that the 
Saps of the Poplar and Aſp riſe ſo briskly in January, that they will bleed 
before the End of that Month; the Sycamore will run in hard Froſt, when 
the Sap freezes as it drops. Dr. T. | bo OS 
By Dr. ©. The beſt Time of the Day for Tapping is about Noon. In the latter 
55 4g Seaſon, when Sap is not very plenteous in Trees, they will neither run 
-.44. 4.880, Morning nor Evening, nor probably at any time of the Night; but when 
5421199 they are very full of Sap, and emptied but by very ſmall Vents, the Sap may 
run Night and Day till exhauſted, but never in large Vents. I have often ob- 
ſerved, that when a large Walnut would yield no Sap any longer in the Body 
or Branches at any time of the Day, it would run longer at the Roots on the 
South or ſunny ſide, than on the North or ſhady ſide, conſtantly governing 
the courſe of its Sap in its beginning to riſe, and to ſtop daily at the riſing 
and ſetting of the Sun, „ 


10. Trees 
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10. Trees afford no Juice at all (that has been obſerved) in Autumn But 


Birch-Trees bored in the Spring, ſo late, in reſpect both of the Year and Day, 
that they have afforded no Sap at all at the Body, have been found ſome time 
after, to have iſſued ſuch Plenty of Juice, as hath condenſed in the Hole 


to a ſtiff Gelly. 


11. Rain being ſcarce, the Juice will be ſcarcer. Plenty of Rain can only 


give ſuch plenty of Sap, as the Pores will admit. And too much cold Rain 


may, by over-cooling, hinder the Sap, by abating from the Degree of Heat 
neceflary to the Pulſion of Sap into the Root, and to the Digeſtion in the 
Tree: which is alſo in watering. On this ground it ſeems probable, that 


drawing Sap conſtantly from Trees every Year, will not hinder their Growth, 


in Body, Branches, Leaves, nor Fruit, to any great Prejudice; for Pulſion 
will ſtill ſupply Juice into the emptied Pores, till their Capacity be filled. 
It is alſo poſſible, that Trees may grow better, and give more Fruit, it the 
right Art of drawing Sap be found out for that end; as ſome Perfons grow 
fatter by often bleeding. | | 


12. In the Change of the Nature of a Tree, the Application of Juices is, “ F. *7” 
in my opinion, not otherwiſe conſiderable than from the ſcarcity, plenty, 


or goodneſs, of the Nouriſhment of ſuch Juices ; not from the Taſte, or 


Reliſh in them. Yet probably hot Nouriſhments, whether in Juices or 


Earths, may digeſt the Sap, and conſequently the Fruit better in Trees of 


flaſhy Fruit, than in others; and vice verſa. In the mean time to change 


the Taſte of Fruit, the probableſt way may be thought not very hopeful to 


bore the Roots and the Body, downwards and tranſverſe, and to fill the 


Holes with plenty of its own or ſome other Tree's Sap, in which fome Aro- 


matick Subſtances have been ſtrongly infuſed. 


13. If no Rain come to the Roots of Trees at all, nor other Moiſture, 
they will not grow; but if the Points of the Roots only be watered, tho? all 
the reſt remain dry, (as it happens naturally in Fir- Trees) they may grow 


very well. For the Points of the Roots ſhoot out yearly a ſharp pointed ten- 
der Part, ſomewhat like the ſharp Bud on the End of a Sprig, by which the 
Root not only enlarges itſelf in the Earth, as the Branches do in the Air, but 


alſo receives its Nouriſhment: And that tender Part moves itſelf towards the 
beſt moiſtened and the tendereſt Earth. So that to promote the Growth of 
Trees, *tis very effectual to looſen the Earth about the Points of the Roots; 
and there alſo to miniſter Nouriſhment or proper Liquors; and this in Trenches 


where the Amendment may remain, rather than above; throwing out the 


dead Mould out of the Trenches, and ſpreading it about to kill V7 -eds, 

14. The Roots of Plum and Lime-Trees inoculated upon, will ſhoot out 
their Buds, as I have experimented. Ifailed of Succeſs inthe Walnut, in regard 
[ think I had not well provided for what was neceſſary to keep the part inocu- 
lated from the moiſture of the Earth and Rain. To make a ſucceſsful Tryal, 
ſuppoſe in an Alter mes. Oak, (a delicate Tree, and difficult to be otherwiſe 
inoculated upon) let the Root to be grafted on be bared in the Fall of the 


Leaf, taken out of the Earth, and at convenient diſtance from the Body of 


the Tree, bow'd, and raiſed a Foot above the Earth; and then the Points and 


Fibres: 


uy 


PE MOOT THER *  ) Oumy 
Fibres of the Root carefully laid about with freſh Earth, and watered til 


they take well, and till the Root raiſed in the Air have a Bark like that of a 


Branch of a Tree ; which probably it will get in the next Seaſon of Inocy. 
lation. The Inoculation itfelf is made on the part raiſed after the ordinary 


Way. Whan it is done, let it be carefully covered with ſome ſoft Wax, as 


is known, to defend it from the Rain; it is to be ſtopped, and ordered in all 
things as in other Inoculations. F 9 

15. The Arms of the Roots of Trees, are to be cut for the Advantage of 
their Growth according to the proportion they have to their Head and Body ; 


or according to the Deſign you have to increaſe Wood or Fruit. For ſuch 


Roots as are more outward, feed Wood; ſuch as are inward, the Fruit, 
16. The Depth of Trees to be fet, ſhould never be below the reach of the 
Sun's Heat, nor the goodneſs of the Mould, and rather too ſhallow than too 


deep; for as much as they apter to ſink lower, than to raiſe themſelves up- 


wards, if they be out of the convenient reach of the Sun's Heat, the Cauſe of 


Pulſion and Nouriſhment. 


17. The Seeds of Fir, Pine, Ec. which bring up the Shells of their Seeds, 
upon the Heads of the firft Shoot , will either not grow at all, or difficultly, 
if the blunt End be put downwards; becauſe in that Poſture it muſt turn it 
ſelf, before it can emerge into the Air, for the Root is ſhot downwards at 
the ſharp End: But it may very well grow, if ſet horizontally, 

18. Such Trees as were mentioned in the firſt Obſervation, may grow, 
though no part of the Root be in the Earth. And all ſuch as may be propa- 
gated by ſhort Sticks cut off at both Ends and laid in the Ground, as Mul- 
berries, will do. Some young Plants, if their Heads be kept moiſt, will live 
all Winter, if mild, though their Roots be in the Air, as I tried in Seedlings 
of Apples and Crabs. Their Roots afterwards in the Spring, grew and lived. 
The Reaſon why ſome Plants grow in Sticks, may be the Softneſs of ſuch 
Wood, apt thereby to receive Nouriſhment like a Root, and to ſhoot out 


Roots and Fibres from themſelves. But in ſome Slips, taken from firmer 


wooded Trees, as Bays, a moiſt temperate Seaſon is to be obſerved ; and 


ſome Stone, or Chip of ſome Wood, to be cloſed to the End of the Slip, and 


ſet in the Earth with it, which helps its Rooting. 
19. Jam informed by a curious and intelligent Perſon, that the Corruption 


of Timber, depends not upon the time of the Year, and the Aſcent, or the 


Plenty or Scarcity of Sap, ſo much as upon the Seaſon of the Moon or Wind. 
And he affirms that Timber-Trees felled when the Wind is in the Weſt, eſpe- 
cially in the old Moon, will keep them free from Grubs (as they call it 
i. e. from being Worm-eaten.; and on the contrary, that when cut down it: 
an Eaſt Wind, the Worm will ſeize on them, in what Seaſon of the Moon 
ſoever it be felled. To prevent which Corruption, it is adviſed that ſuch 
Timber be forthwith thrown into Water. 


20. Ethelbert Fay, an ingenious and expert Planter in Leimſter, ſuppoſeth, 


that the fitteſt Time to inoculate, is preſently after Midſummer, becauſe, faith | | 
he, the Sap deſcends ; but I ſay, becauſe it is then moſt plentiful, and begins 


to Jelly. The fame aſcribes it to the Sap aſcending, to take the Bud inoculated 
NE nw before 
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before Midſummer z and to the Sap deſcending, to take it after Midſummer. 
The time he limits to a few Days before Midfummer, and to eight or ten 
Days after it. Mr. Auſtin limits fourteen Days before, and as many after, 
and would have the Bud untied after fourteen Days, as I remember. 

It is all one, whether the Sap be exhauſted below, by being converted into 
Wood, Roots, and other Uſes ; or by Diverſion, as when the Branch is cut, 
or the Bark opened below: The Sap in both Caſes deſcends, or rather ſinks 
indifferently, to ſupply the Defect, and heal the Wound; and ſo it comes to 

aſs, that there being about Midſummer the greateſt Plenty of Sap in Apple- 
Tres a Bud then inoculated will thrive, eſpecially before Midſummer; for 
then it draws its ſhare in the Sap aſcending; and all the neceſſary Uſes of 
the upper Branches being ſerved, it partakes of the Flood of the abounding 
and ſuperfluous Sap remitted to it from them. | 

21. My Friend informs me, that to cut off the Head of the Stock, above 
the inoculated Bud, will make a better Shoot, than in the uſual Inoculation ; 
if this be done a few Days before Midſummer. 

22, If the Sap in its ſubſiding, be conſiderable in the Matter of Inocula- - 
tion, it ſeems that Inoculation will hold beſt and longeſt in Seaſon, in the Root. 

For I have obſerved the Sap to ſubſide unto the Roots out of the Body at 
ſuch times of the Day and Year, when in the Branches I found none to 
ſpare. Fs | 

gs To make a barren Tree bear again, cheriſh it with Dung in Trenches, 
and pare and renew the Extremities of its longeſt Roots, and cut off the 
outermoſt and ſhorteſt, near the Body, Hence it may ſeem, that Plowing 
helps Fruit-Trees. ane Jos | 
234. Croſs-Hackings promote Fruitfulneſs, cure the Phy/lomania, whereof 
the Reaſon ſeems to be, that (as was above intimated) outward Circles and 
HBarks feed the Wood, and the inner only reach out to the outermoſt Sprigs of 
the laſt Year, to which the Fruit is appendant. For ſome Trees bear only 
on this Year's Shoot, and ſome only on that of the laſt, poſſibly ſome only 
on the third Year's Shoots; and ceaſe bearing when they ſhoot no new Sprigs. 
Seaſonably bearing the Roots, which they call Ablagqueation, probably hath 
the ſame Effect, becauſe it hinders the Nouriſhment eſpecially of the outward 
Coats, and of Bark Leaves, and Suckers: But becauſe it ſeems that as 
ſome Suckers or Shoots, lately ſprung in outward Coats, rob the Fruit of the 
riſen Juice; ſo later Roots, come from the outward Parts of the main Roots, 
rob them alſo of their firſt Nouriſhment in the Earth. They ought to be 
pruned, as well as all Suckers and not-bearing Branches and Sprigs, every 
Year, For which Reaſon alſo Dung and other Amendments, as was faid a- 
bove, ought to be applied in Trenches nigh to, and beyond the fartheſt Points 
| Of the Roots, to draw them out of the Shade and Drops. To this end, Diſ- 
dance and Situation is to be obſerved. 1 54; 3 
| 25, One of the beſt Ways of obtaining the greateſt ſtore of Sap in the 
ſhorteſt time from the Body of any Tree, is, not only to pierce the Bark, nor 
to cut the Body with a Chizel almoſt to the Pith (as ſome have directed) 


but quite through all the Circles and the inner Rind itſelf, on both Sides Z 
e 


— 
—_— 


the Pith, leaving only the outermoſt Circle and the Bark on the North-Fan 


the Liquor ſparkle in the Glaſs. 
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ſide unpierced. But this Hole is to be bored ſloping upwards, as large a; | 
the biggeſt Augre you can get will make; and that alſo thorough, and under 
a large Arm, near the Ground ; ſo will it not need any Stone to keep Open 
the Orifice, nor Spigot to direct the Sap into the Receiver. This Way the 
Tree will in a ſhort time afford Liquor enough to brew with: And with ſome 
of theſe ſweet Saps, one Buſhel of Malt will make as good Ale, as four 
Buſhels of ordinary Water; though you ſhould brew even in March, hel 
the provereſt time for Brewing, in regard of the Goodneſs of the Water at 


that Seaſon, Sycamore take to yield the beſt brewing Sap, being very ſweet 


and wholeſome. . 
26, To preſerve Sap in the beſt Condition for Brewing, what you gather 


| firſt, muſt be inſolated by a conſtant Expoſure of it to the Sun in Glaſſes or 


other fit Veſſels, till the reſt be gathered and ready ; otherwiſe it will ſoon 
contract an Acidity, Having been thus expoſed to the Sun, tl] a ſufficient 
Quantity is collected; put into it ſo much very thin cut and hard toaſted, but 


no ways burnt, Rye-Bread, as will ſerve to ferment it; and when it works. 


take out the Bread, and bottle the Liquor; ſtopping it up with waxed Corks : 
If you bake Sage, or any other Medicinal Herbs, in ſuch thin Rye-Paſte, 


<i1l they be very dry, you may expect a very wholeſom Drink. If you put a 


few Cloves in every Glaſs, into which the Sap runs from the Tree, it wil! 
certainly keep a Twelvemonth : But I have wondered, whilſt I obſerved how 
ſpeedily it drew the Taſte and Tincture of the Clove. In ſome few Bottles 


I 'was ſo happy as to draw out my Cloves, with a Cloth in which I tyed them 


up, in ſuch a Seaſon, as not to change Colour nor Taſte ; and yet I preſery- 
ed the Birch-Sap by that ſlight Fermentation, above a Twelvemonth wich- 


out any Alteration, which elſe would have ſoured in a few Days. 


27. Some propoſe Oil of Sulphur to perfume the Bottles with. 
28, Spirit of Wine ferments the Juice of ſome Berries, and poſſibly may 
not only preſerve but advance the Virtue of Saps, a little being poured on 


the Top of them in the Bottles, or ſome other oily Spirit. 


29. Raiſins infuſed in the Liquor of Birch, is one Ingredient of the DV. 
ham Gardiner, I have been informed, that he uſes Sugar: But I believe, he 
puts 1t not 1n till he opens a Bottle preſently to be drunk, becauſe it maketh 

30. A certain Lady ferments it with Rye-Toaſt, not put in, but only 
hung over it, in ſuch Quantity, and at ſuch Diſtance, as may give ſome light 
Warmth, Motion and Alteration to the Surface of the Liquor. 

31. I fermented ſome with Ale-Barm, which converted my delicate Birch 


Juice, kept in Bottles, into pitiful ſmall Beer; which I wondered at, for | 
knew one who uſed, by the Barm of Ale, to improve ſmall Beer, and there- 


by to keep it the better in Bottles. 


32. Honey will not mix with Cyder, though hoiled therein to make Meath: 


But after a while the Cyder lets fall the Honey, and becomes ſimple Cyder 
again. | 


533% Some affirm, That the Tops and Leaves of Birch decocted in the Sap 


will 
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vill preſerve it from ſouring the whole Lear; and that any ſort of dried aro- 
matick Herbs, as Sage, Sc. boiled in Beer, will keep as well as Hops, 
Ling, Heath, Broom, or Wormwood. I had a Friend who uſed Bay- 
Leaves in his Beer and Ale. 


34. The Aſps run only (as Mr. Milford relates) before February; the Hop, 
about Hop-Harveſt, withers in April. 
35. In thoſe Trees, whole Sap ſeems to be of a gummy Nature when con- 
denſed, as Plums, Cherries, Sc. I know no Experiment, by which any drop 
of Sap can be collected. And I ſuſpect, ſome other Fruit-Trees to be of 
that Nature, whoſe Sap I could not draw out, at any Seaton, of hot or cold 
Weather, though they have not been obſerved to yield any Gum. Perhaps 

there may alſo be ſome Fruit and other Trees, whole Saps are viſcous, though 


not gummy 3 and theſe, I doubt, will not yield any Sap to be gathered in 
any common or known Way. CE | 


n. J. 


*. 68, 


36. It is not feaſible to gather all the Sap of thoſe Trees, whoſe Juice is 


fluid and plentiful, and condenſeth into a Gelly ; becauſe it ſeems at moſt 
Seaſons of the Year to aſcend imperceptibly, and that not only in the 
outward, but innermoſt Parts and Pores of the Tree, not only betwixt 
Bark and Wood, but betwixt every Coat of the Wood, and even through 
the moſt ſolid Parts of each Coat, as Mr. Willoughby's Obſervations have 
diſcovered, 


37. An eminent Planter in Gluceſter ſhire has diſcovered to us, that by 


Vid , inf. 


binding the Trees round about very cloſely and ſtrongly with Cords, ſo as 
to intercept what riſeth betwixt the Bark and the Body, he retards their 


Bloſſom and bearing: And ſo may in ſome Years (when the open Weather 


haſtening Bloſſoms is like to deſtroy the Fruit) prevent a Scarcity of forward 
Fruit, uſually nipped by the late Froſts. 5 


38. I kept ſome Sap in a large Retort of two or three Gallons, expoſed 7, . 2075. 


Night and Day (without any other ſtop than the Obliquation of the Retort's 

Neck, and a little Paper to keep out Inſects) many Months, and it con- 
tracted a Coat on its Top ; the Taſte pleaſing my Palate, I adventured to 
brew with it at Cyder Seaſon, and made a good Quantity of good Cordial- 


Drink, with eight Buſhels of chopped Apples, brewing them like Malt witch 


hot Water, and putting my Juices and Saps into my Water Cyder at the lat- 
ter end of their Boiling. I filled a Stand with it, Which contained half the 
Quantity of the largeſt Rheni Wine Veſſel, viz. about forty Gallons, as 1 
remember. I had not half Sap in this Liquor (the greateſt Part of my Brew- 
ing being made with Water) yet I got five Gallons and more of warmin 
Cordial and pleaſant Drink for every Buſhel of my Apples. If it had been 
all Sap, it would have been much more cordial and ſtrong. There was in it 
a conſiderable Quantity of Juice of Borrage Roots and Herbs (at that Seaſon 
uſually thrown out of Gardens) which Borrage-Liquor works and purges 
itſelf when tunned, and turns into an excellent clear brown Liquor. I drank 
my Drink in Eaſter following : So my Sap gathered at Spring, and brewed 
about Michaelmas, continued good till Eaſter, and after it. 
. = 81 


39. Some 
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39. Some affirm, That the dividing of Crab-Stock-Roots, from the Stem 
left in the Ground, is the beſt Way of multiplying Crab-Stocks, or a com- 
mendable one at leaſt. : | 

40. 1. I have heard that a Chip of ſoft Wood, laid to the End of a Bay- 
Slip, promotes its rooting: And that Mulberry-Slips are eaſily propagated 
ſet in the latter end of January, or beginning of February, in a moiſt Seaſon, 
not in a dry March. Such Slips root beſt, if they be Suckers, and taken off 
with part of the old Bark; or if they be laſt Year's Shoots, cut off from Arms, 
taken with ſome older Bark from the Place where they ſhot out. I have ſet 


many formerly, which all throve. I affect to propagate them for Pear, and 


other Stocks, namely, Quinces, Medlars, Plums, to turn their Pulp and 
Juices red, by taking Grafts from ſuch Trees as have been grafted on Mul 
berries. Perhaps the Blood- red Pears and Redſtreaks were thus raiſed at 
firſt, or may be thus propagated to Advantage. 


By Mr. Fr. 2, I. In Birch-Trees, the Sap iſſues out at the leaſt Twigs of Branches, 


Willoughb 
ana Mr, 


„and Fibres of Roots, in proportion to their bigneſs. 


Wray, n. 48. 2. In all Trees the Gravity promotes the Bleeding; ſo that from a Branch 


P. 963. 


or Root, that tends downward, there will iſſue a great deal more Sap than 
from another of the ſame bigneſs in a more erect Poſture. > 

3. Branches and young Trees cut quite off when they are full of Sap, and 
held perpendicularly, will bleed, as we experimented in Willow, Birch, 
and Sycamore : And if you cut off their Tops, and invert them, they wil! 
bleed alſo at the little Ends. Hence one may conjecture, that the narrow- 
neſs of the Pores is not the ſole Cauſe of the aſcent of the Sap; for, Wa- 
ter that hath aſcended in little Glaſs Pipes, will not fall out again by its own 
Gravity, if the Pipes be taken out of the Water. 5 

4. Roots of Birch and Sycamore cut aſunder will bleed both Ways, that 
is,. from that Part remaining to the Tree, and from the Part ſeparated ; but 
a great deal faſter from the Part remaining to the Tree. But in a 


cold ſnowy Day, the Root of one Sycamore we had pared, bled faſter 


from the Part ſeparated ; and ten times faſter than it did in warm Weather 
before. 1 8 

5. In Birches the Sap does not iſſue out of the Bark, be it never fo thick, 
but as ſoon as ever you have cut the Bark quite through, then it firſt begins 
to bleed. ö : 

6. The Bark being quite pared off, above an Hand's-breadth round, about 
ſeveral Birches, did much abate the bleeding of thoſe Trees above the pared 
Places, but did not quite ſtop it. So 

7. The Sap doth not only abend between Bark and Tree, and in the prickt 
Circles between the ſeveral Coats of Wood; but alſo through the very Body 
of the Wood. For, ſeveral young Birches being nimbly cut off at one blow 
with a ſharp Axe, and white Paper immediately held hard upon the Top of 


the remaining Trunk, we ſtuck down Pins in all the Points of the Paper as 


they appeared wet; and at laſt, when moſt of the Paper became 
wet, taking it away, but leaving the Pins ſticking, we found them without 
| | 1 any 
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any Order, ſome in the Circles, and ſome in the Wood between. And to 
confirm this further, we cauſed the Body of a Tree to be cut off aſlope, and 
then cut the oppoſite fide aſlope likewiſe, till we brought the top to a narrow 
Edge; ordering the matter ſo, that the whole Edge conſiſted of part of a Coat 
of Wood, and had nothing of a pricked Circle in it, which notwithſtanding, 
the Sap aſcended to the very top of this Edge, and wetted a Paper laid upon it. 
8. To find out the Motion of the Sap, whether it aſcended only, or de- 
ſcended alſo, we bored a hole in a large Birch, out of which + Drop fell every 
4th or 5th Pulſe. Then, about a Hand's-breadth juſt under the Hole, we 
ſaw'd into the body of the Tree, deeper than the Hole: Whereupon the 
bleeding diminiſhed one half; and having ſawed juſt above this Hole to the 
ſame depth, the bleeding from the Hole ceaſed quite; and from the ſawed ; 
Furrow below decreaſed about half: And it continued bleeding a great 
while after at both the ſawed Furrows, the Hole in the middle remaining dry. 
We repeated this with much the like Succeſs upon a Sycamore. | 
9. Some Trees of the fame Kind and Age bleed a great deal faſter and 
ſooner than others; but always old Trees ſooner and faſter than young. 
10. A Wound, made before the Sap riſes, will bleed when it doth riſe. 
11. While we were making theſe Experiments, the Weather changed fron; 
warm to very cold ; whereupon the bleeding in the Birches, which begun to 
abate before, ceaſed quite : But all the Sycamore and Walnut-trees, we had 
wounded, bled abundantly, (ſome whereof bled not all, and thoſe that did, 
did ſo but ſlowly) and ſo continued Night and Day, when it froze ſo hard, 
that the Sap congealed as faſt as it iſſued out. The Cold remitting, the 
Birches bled atreſh, the Sycamores abated very much, and the Walnut-trees 
quite ceaſed, | | 
12. We pierced two Sycamores on the North and South fides, and both of 
them from equal Inciſions bled a great deal faſter from the North ſides, than 
tne South; which is conſonant to the preceding Experiment. 
13. We let ſeveral Willows with the wrong Ends downward, and cut off 
ſeveral Bryars that had taken Root at the ſmall Ends. This 29th of May 
1669, the Willows have ſhot out Branches near two Foot long ; and from 
the top of the Sets, which were a Yard high, the Bryars have alſo grown 
backwards, from that part which we left remaining to the Roots at the leſſer 
Ends ; they have great Leaves, and are ready to flower. 


14. Dr. Tonge found, by his Experiments in the Roots and Branches of, 3 
Trees, that not only cold Weather but cold Wind and Sunſetting ſtopped 37. f. 1163, 


or abated the Motion of Sap in the Sycamore: But his Experiments were 
made in February, and ours towards the end of March. The Cold which 
cauſed that increaſe of the bleeding in the Sycamore and Walnut, happened 
upon the 23, 24, 25, 26 of March; and one Sycamore, which ceaſed to bleed 
from the 11th of the ſame. Month, bled afreſh copiouſly from Wounds that 
had been made ſo long before. The Buds before the Cold, were juſt ready 
to open into Leaves, and the Sap had begun to coagulate above a Fort- 
night before. In January 1693 making Inciſions in the Sycamore and com- 

8ST 2 mon. 
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ti mon Maple immediately upon the relenting of the firſt Froſt, we found that 
they both bled, and faſter, as the Weather grew hotter ; nor did the ſucceed- 
ing Cold promote, but rather hinder their bleeding. So that the learned Dr. 
doth moſt ingeniouſly conjecture, that the Aſcent of the Sap in Trees, de- 
pends upon a certain Degree of Heat, ſufficient to raiſe, but not to coagu- 
late their reſpective Juices. In thoſe Months, wherein the Heat ordinarily 
falls ſhort of that Degree, an accidental Heat or Warmth of Weather pro- 
motes the bleeding ; but in thoſe Months, wherein the ordinary Temper of 
the Air exceeds that Degree, an extraordinary Fit of colder Weather makes 
them bleed again, EE 5 
15. In Walnut-Trees, we never yet found, that Heat promoteth their 
bleeding, but always Cold. From a wound made in a Walnut-Tree in 7a. 
nuary, and the beginning of this preſent March 1633, in mild Weather, no- 
thing iſſued; but the Weather changing and growing colder, it bled plen- 
tifully. | = 
ay" March 11. 1665. Roots of Birch, great and ſmall, bled both ways; 
and about the ſame time, Sycamore Roots alſo. 'The ſame Birch which 
firſt began to bleed, Mary 3. 1653 bled three Weeks ſooner the Year be- 
fore. | | 
17. It was obſerved in Autumn 1669 by Mr. Mart. Lifter, that upon the 
firſt Froſt, which happened in November, a Sycamore bled copiouſly ; fo that 
the Sap cannot be ſaid to riſe in Fanuary, but immediately after the Fall of 
the Leaf, in this Tree. | | | 
1.58.5. 1199. 18. After the Leaves were explicated in the Year 1670, we obſerved the 
Sycamore, after ſeveral froſty Nights, to bleed afreſh in the Morning, ſoon 
after Sun-riſing, when it had ceaſed ſeveral Days before; though this muſt 
not be underſtood of all Sycamores, but of ſome only that are more ſenſible 
and obſervant of the Weather. 
April 3, and 4, all the Sycamores quite ceaſed, + in. | 
The 5th being after a white Froſt, they began to bleed about 8 a Clock, 
and ceaſed towards Noon. 
The 9, 12, 13, 15, they bled again. 
The 16, they bled not, it being rainy, and the Sun not ſhining. 
From the Obſervations we have hitherto made, we think it may be cer- 
tainly inferred, that a Morning Sun after a Froſt, will make all the bleeding 
Tribe bleed afreſh, though they had before ceaſed, and that this new bleed- 
ing towards the latter end of the Seaſon commonly ceaſeth before Noon. 
Poſſibly ſome may bleed after a Froſt, yet further in the Summer. 
19. I obſerved in Auguſt, a copious and ſpontaneous Exſudation, very 
like bleeding, of a viſcous yellow Juice, out of the Buds of a black Pop- 
lar. | 
20. Our Walnut-trees bleed here at Middleton in Warwickſhire in January. 
By Dr. 21. I am very much confirmed in my Apprehenſions, that Trees and 
2. Other Plants, if we could contrive them, as I have (but flenderly) projected 
in my Sap, wiſer to that purpoſe, would far better indicate the ene 
| 0 
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of Weather, as to Heat, Cold, Moiſture, Drought, or any Weather-glaſſes 
I have yet experimented. For my Weather-glaſs « continuing at one and the 
ſame ſtation in a manner all this Day (April 13. 1670) my Trees have alter- 
ed their Temper ſo much, that 24 of them that ran tolerably this Forenoon, 


yield not a Pint of Sap this Afternoon; and tho' one of them ran moſt part 


of the Day, the reſt ceaſed about one or two a Clock in a fair, clear, ſun- 
ſhiny Seaſon, retarded (fo far as I could obſerve) only with a Weſtern Wind, 
— that be reputed mild and cheriſning. 

Theſe Trees ran above 2 Quarts in the Morning, the Weather-glaſs con- 
tinues the ſame, viz. about 11 Inches Water theſe two Days. Thurſday 14. 
it was 92 only. 

Friday 15. My Weather: olaſs at Noon was advanced from 9 to 105, yet 
the Quantity of Birch-water this Day exceeded my former from theſe Trees, 
for I had above 2X Quarts before Noon. 


But for Cold, I find that the Air, when any whiſtling Blaſt of cold Wind 


ſtirs, ſtays my Birches, 
Saturday, April 26. Theſe 24 Birches began to run preſently after Sun-riſe, 


and ran about 3 Quarts, and ceaſed about 2 a Clock after Noon, having till 


then continued to run. 

Sunday 17. It rained ſo, that we could make no Obſervations what Sap 
theſe Trees might ſpend ; neither did Rain and all amount to much above a 
Gallon and a half. Monday 18. they ran until Noon. Tueſday and Wedneſday 


the 19 and 20, wherein was expected greater Store of Sap, after the Rain 


the Trees ſpent not a Drop. 


Saturday, April 23. My Weather-glaſs ſtood at 72, it being a rainy and 


boiſterous Morning, the Rain not allaying the Wind. At 9 a Clock of that 
Forenoon, my Birch-water worked in the Barrel, per ſe; which ſeems to ve- 
rify Mr. Souton's Relation from his Brother, a Sweden Merchant, importing 
that Birch- water in Sweden worketh alone (perhaps collected in great Quan- 
tity:) Only I put a few Cloves into my Sap, boiled to a third or leſs, it 
keeps well, eſpecially when boiled with the Buds or Sprigs of the ſame Tree, 
as T have been informed. 

April 16, 17, 18. In the Year 1670, Birch-ſap mixed with Rain-warer at 
the Tree, fermented with Roſemary-ſprigs, ſteeped in Spirit of Wine ; 
which warmed the Stomach as ſtrong Wine, 1805 * the Palate ; 3 tho? 
the Taſte in the Mouth was ſomewhat wateriſh. 

22, We find that Branches of Willow, Birch ha Spende cut off We 
held perpendicularly, will bleed without tipping, and that the cutting off 
of their Tips does not ſenſibly promote the bleeding. 

We doubt not of Mr. Lifter's Diligence and Veracity, and wonder our 
Experiments ſhould differ. The Sycamore bleeds upon the firſt conſiderable 
Froſt, after the Leaf is fallen, as it did plentifully Nov. 16. 1670. And both 
that Walnut and Maple bleed all Winter long, after Froſts, when the Wea- 
ther relents, and the Sun ſhines out; but Walnut and Maple begin not fo 
ſoon as the Sycamore. The Birch will not bleed till towards the Spring, An. 
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167 f it began ſomething ſooner than ordinary, about the beginning of Feb. 

23. In a very ſharp Froſt the bleeding is ſtopped till the Weather begins to 
change, but in a moderate Froſt, tho? it ſtop in the Night, yet in the Day. 
time, if the Sun ſhines out, the Trees will bleed though the Froſt continue. 
What we ſaid formerly, that Cold did not promote, but hinder bleeding, we 
find holds true if the Cold be without Froſt. | 


24. We cut off pretty big branches of Birch, and having tipped the Ends, 


Inverted them, and faſtned a Limbys or Ring of ſoft Wax to the great Ends, 


16, p. 2142. 


which we held upwards, making with the Plane of the End, a Veſlel of 1. 
bout an Inch deep, whereinto we poured Water, which in a few Minutes 
ſunk into the Pores of the Wood, and running quite thro* the Length of the 
Branch, dropped out of the Ends conſiderably faſt, continuing ſo to do az 
long as we poured on Water, The like Experiment we made by faſtening 
ſuch Rings of Wax to the leſſer Ends, and pouring in Water, which ran thro 
the Wood, and drop'd out of the greater Ends as faſt or faſter: This we tric 
once upon a Sycamore without ſucceſs; but afterwards I made trial both up- 


on Sycamore and Walnut, and found that Water runs thro' both, but nothing 


Ker, N, 68, 
P. 2067. u. 
70. p. 2120, 
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ſo faſt as thro? Birch. 
By Dr. Li- 


3. 1. About the beginning of Nev. 1669, I pierced a Sycamore growing 
in a ſandy Soil at Nottingham, the turgeſcence of the buds inviting me there- 

to, and engaged my keeping a Journal till the latter End of March following : 
from which Journal I think I may note, 1. That the wounded Sycamores 
never bled, neither in November, nor December, nor January, nor February, nor 


March (which yet they did above 40 ſeveral times, that is, totally ceaſing, 


and then beginning a-new) unleſs there preceeded a ſenſible and viſible 


Froſt ; for I had no other way of recording the Temper of the Air. 2, That 


the Froſt did not always ſet a bleeding the Wounds they found made before 
they came, tho' ſometimes they did; but upon their breaking up, or very 


much relenting, the Wounds, either made at that Inſtant of time, or made 
many Months before, did never fail to bleed more or leſs. 3. That parti- 
cularly upon the breaking up of the two great and long Froſts (the firſt of 
which happened that Year in that Country to be on the 34 of January the 
ſecond about the 12, 13 and 14 of Feb.) all the Wounds ran molt plentifully, 
ſo that ſuch times may be looked upon as the moſt proper Seaſon of gathering 
great Quantities of Juice from this Tree. : bein 

2. In May 1670, I wounded ſome Sycamores in Craven, but they did not 
bleed, neither the remaining part of that Month, or the following Months 
of June and July; but had the Orifice of the Wounds made with a ſmal! 


Augre, in a many quite grown up, and would ſcarce admit a Pigeon's Fea- 


ther. Wherefore the 30 of July, I cut out a ſquare Piece of about 2 Inches of 
the Bark of a large and well grown Sycamore about my height, in the Body 
of it. This Wound began to run next Morning about 9 a Clock, fo as to 
drop, and that was all, and dried up by 11 in the Morning; the like Cur 1 
made in a young Sycamore, the 8% of Auguſt, which in like manner ble 
the next Morning, but ſtopped before 9 a Clock. It did fo for 2 or 3 Days; 
but then totally dried. | 


= 4, . 
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3. November 1. 1670. Here at York I pierced and otherwiſe wounded 2 
Sycamores growing in a wet Clay, but they never ſtirred till the beginning of 
February following. Yer Mr. Wray hath aſſured me, that thoſe of War- 
 evickſhire bled the 16th of November copiouſly, and afterwards the Walnut- 

Tree alſo. | | ; 

I am apt to think that the Sap in all Parts of the Tree, at the times of this 

' anomalous Bleeding, is ſome ways notably altered in its Temper and Con- 
ſiſtence: and this Bleeding by ſtreſs of Weather may in theſe Trees probably 
be looked upon as a Violence done to their Natures from an unkind Climate, 
conſidering the Walnut and Sycamore as Strangers, and not Natives of Eng- 
land. It is indeed true, there are many forts of Exgliſb Plants, which will 
bleed in Winter ; but note alſo, that ſuch Plants never refuſe to do lo at any 
time of the Year, no more than a Man, who may bleed a Vein when he 

leaſeth. FO 1 1 

, 4. Feb. 1. 1670-1, it froze, the Wind at North, the Froſt and Wind con- 
tinued (ſome little Snow and Rain falling) the 2, 3, 4, 5, 6, until the 7th in 
che Morning, when the Wind came about to the South-Eaſt, and the Wea- 
ther broke up apace. The Sycamores bled not all this while; but the 7th 
about Noon all Trees of that kind bled very freely, both at the Twigs and 
Body, and I ſtruck above a Dozen. | 

At this ſame critical Seaſon, I allo ſtruck the Hawthorn, Hazel, Wild— 

. Roſe, Gooſeberry-buſh, Apple-tree, Cherry-tree, Blather-nut, Apricock, 
Cherry-Laurel, Vine, Walnut ; yet none bled but the laſt named, and that 
faintly in compariſon of the Sycamore. 


Feb. 11. All was here covered with a white Froſt betwixt 9 and 11 in the 


Morning. 

The Weather chapging, I made the Experiments which follow, upon the 
Sycamore, Walnut, Maple. A Twig-cut aſunder would bleed very freely 
ſrom that Part remaining to the Tree; and for the Part ſeparated, it would | 
be altogether dry, and ſhew no Signs of Moiſture, although we held it ſome 
pretty time with the cut End downwards; but if this ſeparated Twig was 
ever ſo little tipped with a Knife at the other End, it would forthwith ſhew 
Moiſture at both Ends : The ſame Day, late in the Afternoon, the Weather 
very open and warm, a Twig cut off in like manner, as in the Morning, 
would ſhew no Moiſture at all from any Part. But I have ſince been convinc- 
| ed, that it was rather ſome unheeded Accident which cauſed this new Mo- 

tion of the Sap, than merely the ſtriking off their Tops. 


15. 5. 2128. 


5. Becauſe Sap is ſaid to aſcend from the Root; when it is found, to move ib. f 2123, 


in tapping, I lopped off certain Branches of a Sycamore, the Morning 
betimes of a hard Froſt (Feb. 2 1.) before they would bleed, or ſhew any Sign 
of Moiſture. And not willing to wait the change of the Weather, and the 
Sun's Heat, I brought them within the Air of the Fire; and by and by, as 
expected, they bled apace, without being ſenſibly the warmer. 
This Experiment repeated, afforded me divers Phenomena, which follow; 

and proved almolt an univerſal Way of bleeding all forts of Trees, even thoſe 
which of themſelves would not ſhew any Signs of Moiſture, 


1. Poles: 
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x. Poles of Maple, Sycamore and Walnut, cut down in open Weather, 
and brought within the Warmth of the Fire, did bleed in an inſtant, Alſo 
Willow, Hazel, Cherry, Wood-bine, Blather- nut, Vine, Elder, Barberry, 
Apple-tree, Ivy, &c. Whicking and Egge-berry-tree (i. e. Padus Theophrajti) 


tried in the ſame manner in Craven. 


2. Briar and Raſpberry-rods were more obſtinate 3 Aſh utterly refuſed, | 


even heated hot, 


did ſhew Moiſture, fro 


3. Branches, that is, Poles with their Tops entire and uncut, bleed alfy 


when brought to the Fire- ſide; but ſeem not ſo freely to drink up their Sa; 
again when inverted, as when made Poles. | 


4. The ſame Willow-poles left all Nig 
the next Day to the Fire- ſide, bled afreſh. 
;. Maple and Willow-poles bleed and ceaſe at pleaſure again and again, if 
quickly withdrawn and ballanced in the Hand, and often inverted to hinder 
the falling and expence of Sap ; yet being often heated, they will at length 
quite ceaſe, tho' no Sap was at any time ſenſibly loſt. And when they have 
given over Bleeding, that is, ſhewing any Moiſture, by being brought with. 

in the Warmth of the Fire, the Bark will yet be found very full of Juice. 


6. An hard Ligature made within a quarter of an Inch of the End of x 


Wood-bine Rod did not hinder its Bleeding at all, when brought within the 
Warmth of the Fire. 


7. Maple and Willow- Poles, c. quite bared of Bark, and brought to 
the Fire, will ſhew no Moiſture at all in any Part. 


8. One Barberry or Pipridge-Pole, bared of its Bark brought to the Fire, 
m within the more inward Circles, though not any 


ht in the Graſs- plot, and returned 


from the outward, | 5 
9. Maple and Willow-poles, Sc. half bared of Bark, would bleed, by the 
Fire, from the half only of theſe Circles, which lay under the Bark. 


10. Maple and Willow-poles, ſplit in two and planed, would not ſhew any 
Moiſture on the planed Sides, but at the Ends only. 


11. A Pole of Ivy did of itſelf exſudate and ſhew a liquid and yellowiſh 


Reſin from the Bark and near the Pith ; but when brought to the Fire. ſide. 


cles. 
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it bled a dilute, thin and colourleſs Sap from the intermediate Wood-Cir- 


12. A Pole of Willow (for Example) bent into a Bow, will ouſe its Sap 
freely, as in Bleeding either ſpontaneouſly or by the Fire. | 


13. Oneor both Ends of the Pith of a Willow-pole, ſealed up with hard 


Wax, will yet freely bleed by the Warmth of the Fire. 


13. March 23, 1677, was the greateſt Froſt and Snow we have had this 
Winter in theſe Parts about Vr, when ſome Twigs and Branches of the very 


ſame Willow-tree as formerly, and likewife of many other Willow-trees, taken 


off that Morning, being brought within the Air of the Fire, would ſhew no 
Moiſture at all; no not when heated warm, and often and long turned. 


15, Mar. 24. The ſame Willow-branches, which the Day before would not 
bleed, and were thrown upon the Graſs-plot all Night, did, both they and other 


new 
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new cut down, by the Fire- ſide freely ſhew Moiſture, and bleed in the Morn- 
ing upon the breaking up of the Froſt. 

16. Aſh-Poles and Branches that Day, and the Day before, would by the 
Fire be no more moiſt, than when I formerly tried them. 

17, The ſame Morning, a Twig of Maple which had had the Top cut off 
the 7th of Feb. (and which then bled) being quite taken off from the Tree, 
and brought within the Air of the Fire, and held with the formerly cut end 
downwards, did not run at all at that End; but held on in that Poſture, it 
did run apace at the other new cut End uppermoſt, fo as to ſpring and trickle 
down. © TS 

Note, That this doth well agree with my Experiments made the Year be- 
fore at Nottingham, where I obſerved Wounds of ſome Months ſtanding, to 
bleed apace at the breaking up of every hard Froſt. For in theſe Parts there 
hath been no hard Froſt this Year ; not comparable to that Year. Again, 
thoſe Nottingham-Trees I wounded in the Trunk, and they ſtood againſt a 
Brick- Wall, and the Wounds were on the ſide next it; and beſides had Horſe- 
dung ſtopped in all of them, for ſome Reaſons, which things did undoubtedly 
defend them much from the Air and Winds, and kept the Wounds ſtill green 
and open; whereas the Tops of theſe Maple-twigs ſpoken of in the laſt Ex- 
periment, were expoſed in an open Hedge to the Air and Winds; as alſo 
the 2 Sycamores here at 7ork, mentioned above to have been wounded in 
Nov. 1670. and not have ſhewed any Signs of Moiſture, for that very Cauſe, 
that they were not freſh ſtruck at Bleeding Times. 


LXI. I am :nclined to think, that there is ſome Kind of Circulation of, * Cires: 


ation 


the Juices of Vegetables; 1. Becauſe I find, that all the Juice of a Plant is Sm, 


not extravaſate and looſe, and like Water in a Sponge, but that there are . e. 
apparent Veſſels in Plants analogous to Veins in Animals, which thing is 


moſt conſpicuous and clear in ſuch Plants, whoſe Juice is either white or 
red, or Saffron-coloured ; for inſtance, in each kind of Juice we propoſe 
Ladtuca Aittradtilis, and Chelidonium majus. 2. Becaule that there are very 
many Plants (and theſe laſt named are of the Number) whole Juice ſeems 
never to be at reſt, but will ſpring at all Times, freely as the Blood of Ani- 
mals, upon Incifion. TRE 3 
The Way of Ligature by metalline Rings, is an Expedient I have not 
uſed ; but other Ligatures I have, upon a great Number of our Exgliſb Plants, 
not without the Diſcovery of many curious Phenomena. The ſucceſs of an Ex- 
periment of this Nature upon Cataputia minor, Lob. was as follows; I tied a 
Silk-thread upon one of the Branches of this Plant as hard as might be, and 
not break the Skin. There followed no greater Swelling that I could diſcern, 
on the one fide of the Silk than on the other; although in often repeating 
the Experiment, ſome Silks were left Hours and Days unlooſed ; and yet 
the Dimple which the Thread had made in the yielding Branches, had a lit- 
tle raiſed the immediate Sides, but both alike. The Plant in like manner 
would bleed very freely, both above and under the Tye. This was alto, I 
thought, very remarkable, amongſt other things, in this Experiment, that 
8 ES ert in 


The Deſcert LXII. 1. To prove that the Sap does deſcend in Winter, I have obſerved. 


of Sap in 


inter, Ly that the Graft hath influence either to corrupt or to heal the Stock: nay, 


Ar. Kich, 


Reed, u. 70. 


g. 2129. 


with a Fruit liking to the Soil, will all heal, and ſo become Trees. And fur— 


Zy Dr. J. 


Beal, u. 71. 


P+ 2144, 


| Bloſſoms. 


the made Orifice, for more than half an Inch above and below the Tye: 


ing down its Sap thither. I have by certain Obſervation found, that Crab- 
| ſtocks grafted with ſome ſorts of Fruits which the Soil liketh not, they, not 


and the differing Grains of the Roots and Timber, as alſo from the 
differing Leaves, if accurately ' inſpected, and conſidered, we may in time 


Kinds and Degrees of Delicacy and Auſterity, Flatneſs and Inſipidneſs, 
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in drawing the Razor round about the Branch juſt above or below the Tye, 
the milky Juice would ſuddenly ſpring out of infinite ſmall Holes, beſide 


which ſeems to argue, that tho* there was no Juice intercepted in Appear- 
ance from any Turgeſcence, as in the Proceſs upon the Members of a ſay. 
guineons Animal, yet the Veins were ſo over-thronged and full, that a large 
Orifice was not ſufficient to diſcharge the ſudden [mpetus and Preſſure of 2 
ſomeways ſtreightened Juice, OY FIR 


farther, to alter and change the very nature and way of the growing of 
the Root in the Earth, which I cannot ſee how it ſhould do, but by ſend- 


the Soil, will (not one or two, but all of that fort) canker, not only in the 
Graft, but the Stock alſo ; which if you graft again, upon the former Graft, 


ther, certain it is by my Obſervation, that 20 Pear-ſtocks being wild, graft- 
ed young with the ſame ſort of Pear, and 20 with another, the Roots of each 
of them of one fort will grow alike, and ſo thoſe of the other, Generally, 
thoſe that naturally grow high, as theBare-Land-Pear, root deep, and all do 
ſo: Thoſe whoſe Heads are buſhy and thick, as the Summer- Bonchbreſteir : 
their Roots run wide, and are matted below, and all are ſo. This Diverſity 
of the way of growing of the Root, muſt be by grafting ; and could not be 
but by the Intercourſe of Sap, which it received from the Graft; and that 
cannot be, but by the Return of Sap. 0 

2. Tis no wonder if the Effects which Mr. Reed mentions do follow from 
that Correſpondence in all Parts of the whole Plant, which is by me ac- 
knowledged, eſpecially, ſince by the Leaves and all the Pores in the Branch- 
es and Body, the Plant draws a kind Suſtenance from the Sun, Air, 
and Dews, as by the Roots from the ſucculent Soil. And as the Chan- 
nels, which I may call the Conduits and Strainers, of ſeveral Stocks, 
and Coyns do differ, ſo may ſome Change of the Liquor be made by ſe— 
veral kinds of Diſtillation. And from the fore-noted Difference of Stocks, 


perhaps diſcover ſome particular Cauſes of the differing Sap, Fruit and 


*Tis about 15 Years ſince I publiſhed a Hint, how to diſcover by the Co- 
lour, Figure, Tenderneſs and Aſperities of the Leaves of young Apple- _ 
Plants and Crabs, firſt appearing in the Spring, which Plant would yield 
the more delicate, and which the more auftere Fruit and Liquor, to ſeveral 


and 
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and Vigour and Briskneſs. And this, I think, allows a Conſideration for 
ſome Efficacy, or Sign, at leaſt, of Change or Operation in the Deſcent of 
Sap. But as far as I dare, or did, deny the Deſcent of Sap, I meant it in 
the vulgar Senſe of that Expreſſion, viz. the main Quantity of Sap which 
aſcends in the Spring, and 1s gradually hardened into Leaves, Bloſſoms, 
Fruit, Timber; in ſuch manner as the Ofification in young Animals, is de- 
ſcribed by Dr. Kerkringius. Anthrop. Ichn. Tis a large Quantity of Sap, 
which is expended on the Fruit and Growth of ſome Trees, or Acorns, 
Walnuts, Cheſnuts ; and this returns not to the Root in Winter : Yet con- 
ſiſts well with the Sentiment of the Circulation of the Sap, which in ſome 
Seaſons may run the round more ſwiftly than in other. 


LXIII. 1. Some Years ago, I made a few Obſervations concerning the 


. . — Plants obſer 
Veins, or ſuch Ductus's, as ſeem to contain and carry in them the nobleſt 24 2 


Juices of Plants; and I am of Opinion that they will prove Veſſels analo- = A 
gous to our humane Veins. Thoſe Parts of a Plant, which Pliny calls b 5 


the names of Venæ and Pulpæ, are nothing elſe in my opinion, but what Dr. 
Grew calls Fibres and Inſertments, or the lignous Body interwoven with 
that which he takes to be the cortical, that is, the ſeveral Diſtinctions of the 
Grain. But that theſe Veſſels are not any of the Pores of the lignous Body 
(to-uſe the Doctor's Terms) is plain in a tranſverſe Cut of Angelica Sylveſtris 
magna vulgatior, F. B. for example; the Veins there very clearly ſhew them- 
ſelves to an attentive View, to be diſtinct from Fibres, obſervable in the Pa- 
renchyma of the ſame cortical Body together with themſelves; the milky Juice 
{ſtill riſing beſides, and not in any Fibre. Alſo in the like Cut of a Burdock 
in June, the like Juice ſprings on this and on that fide of the Radii of the 
woody Circle, that is, in the cortical Body and Pith only. Again, where 
there is no Pith, there is none of this Juice to be obſerved, and conſequently 

none-of theſe Veins ; as in the Roots of Plants, and Trunks of Trees ; but 
ever in the Bark of either. Theſe Particulars are plainly obſervable in the 
Spondilium, Cicutaria, many of the Thiſtle-kind, Sc. 

Further, neither are they probably of the Number of the Pores, deſcribed 
by Dr, Grew, in the cortical Body, or Pith : Not ſurely of thoſe Pores ex- 
tended by the Breadth, becauſe the Courſe of the Juice in theſe Veſſels 
is by the Length of the Plant; as I have ſometimes very plainly traced 
in the Pith of a dried Fennel-ſtalk, following them by Diſſection quite thro? 
the Length of the Pith. It remains, that if Pores, they are of thoſe Pores 
of the cortical Body, that are ſuppoſed to be extended by the Length there- 
of; which yet ſeems (to me at leaſt) not enough: But we think them 
Veſſels inveſted with their own "proper Membranes, analogous to the Veins 
of our humane Body; for theſe Reaſons, 1. Becauſe they are to be found 

in the Pith, and ſometimes in the cortical Body of a Plant, not included 
within the common Tunicle of any Fibres, as is above noted. That Fi- 
bres, or the ſeminal Roots, are clothed, is moſt plain in ſome Plants, as in 
SY 4 44: Fern, 
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Fern and Geranium Batrachoides ; the Fibres of the former are coated, at leaſt 
in ſome Parts of the Plant, with a black Skin, in the latter likewiſe with + 
red one. And in theſe caſes, had they not, I ſay, their own proper Mem- 
brances, we ſee no cauſe why the very porous and ſpongy Body of the Pith, 
and Cortex, ſhould not he in all Places filled alike with the Juice, and not 
riſe (as molt plainly it doth) in a few determinate and ſet Places only, that 
is, according to. the Poſition and Order of theſe Veſſels. 2. Again, the 
Experiment I made concerning the Effect of a Ligature on Cataputia minor 
Lobel. viz. The ſudden ſpringing of the milky Juice out of the infinite Pores 
beſides the Inciſion, (the Cauſe of which Phenomenon I take to be the diſſec- 

ted Veins impetuouſly difcharging themfelves of Part of their Juice within 
the porous Parenchyma of the Bark;) whence it is probable, that if there 
was no coated Veſſel to hold this milky Juice, we might well expect its 
ſpringing upon the bare Ligature, as when we ſqueeze a wet Sponge, the 
external Cuticle of the Plant, as this Experiment ſhews, being actually 
perforated. 7 8 | 

In the next place, it is very probable, that theſe Veſſels are in all Plants 
whatſoever. For, as it is truth- like of all the other ſubſtantial Parts of 
Plants that they are actually in, and common to all Plants, tho? ſpecified by _ 
divers Accidents in Figure and Texture; ſo of theſe Veins, which tho? they 
be diſcernable moſtly in thoſe Plants where they hold diſcoloured Juices, yet 
we may very probably think, that they are not wanting, where the Eye 
finds not that Aſſiſtance in the challenging of them. And in theſe very 
Plants, where they are leaſt viſible, there is yet a time when they are, if not 
in all, yet in ſome parts of theſe Plants, plain enough to the naked Eye. 
The tender Shoots of the greater and leſſer Maple in May are full of a milky 
Juice, viz. the known Liquor of theſe Veins. Again to this purpoſe, if you 
apply a clean Knife-Blade to a tranſverſe Cut of the like Shoots of Elder, 
the gummy Liquor of theſe Veins will be drawn forth into viſible Strings, as 
is the nature of Bird-lime, of the Bark of Holly, or the Milk of Cataputia 
minor Lobel. Further, the Leaf-ſtalks of our Garden-Rhubarb do ſometimes 
ſhoot (by what Accident we enquire not here) a tranſparent and very pure 
_ chryſtalline Gum, tho? the Veins that held this gummy Juice, are by no or- 
dinary means viſible in them ; and yet by comparing the Nature and Proper- 
ties of this Gum, with that of the Gums of other Vegetables, we cannot 
doubt but this Gum Rhubarb is the Juice of thofe Veins, as well as we are 
aſſured, the Gum of other Vegetables to be of theirs, by the ſame compara- 
tive Anatomy, Laſtly, we think, that even Muſhrooms, that ſeemingly in- 
ferior and imperfect Order of Vegetables, are not exempt and deſtitute of 
theſe Veins, ſome of them yielding a milky Juice, hot and fiery, not unlike 
ſome of the Spurge-kind, or Eupborbium. 5 
The primary uſe of theſe Veins is, in my opinion, to carry the Succus nu- 

tritius of Plants; becauſe where they are not, there is no Vegetation; as it is 
ſeen if an engrafted Branch or Arm be bared and ſtripped off the Clay, Sc. 


in 
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in June, all the Courſe of Vegetation will appear to have been made only by 
the Bark, and not by the Wood, that is, in the Place only where theſe Veins 
are. A ſecondary Ule 1s the rich Furniture of our Shops: For, from theſe þ 
Veins only it 1s, that all our Vegetable Drugs are extracted, and an infinite ' 
more might be had by a diligent Inquiry, and ſome eaſy Means which I have 
not unſucceſsfully put in practice. 4 ww | | 

To the foregoing Obſervations I ſhall here add others of later Notice; as "9% #5133» } 
the Skin of a Plant may be cut ſheer off with Part of the ſpongy Parenchyma, — 
and no ſigns of milky Juice follow, that is, no breach of a Vein: Again, we | 
have ſtripped the Plant of its Skin, by pulling it up by the Roots, and ex- 
poſing it to the wet Weather, until it became flaccid as a wet Thong, with- 
out any Injury to the Veins, which yet upon Inciſion would freſhly bleed. 
Theſe Experiments make againſt the general Opinion of one only Sap, looſe- 
ly pervading the whole Plant, like Water in a Sponge. 
In the tranſverſe Cuts of Plants, we ſee as it were a certain Order and 
Number of the bloody Orifices of diſſected Veins. „„ 5 x 
We obſerve alſo in a Leaf, which we take to be the ſimpleſt Part of a 
Plant. | | 1 „ e 
1. That the Veins keep company with the Ribs and Nerves (as we vul- 
garly call them) and are diſtributed into all the Parts of the Leaf, according 
to the Subdiviſions of thoſe nervous Lineaments, and are diſpoſed with them 
into a certain Net-work; whether by Inoſculations or bare Contact only, 
we pretend not to determine. „ 
2. That in a tranſverſe Cut of a Leaf, the middle Fibre, or Nerve, for 
Example, ſeems to yield one big Drop of a milky Juice, ſpringing as it were 
from one Vein; yet the Microſcope plainly ſhews us, that there are many 
Veins which contribute to the making up of that Drop. | 5 
3. That if a Fibre, or Nerve, be carefully taken out of the Leaf, the 
Veins will appear in it, like ſo many ſmall Hairs, or Pipes, running along, 
and ſtriping the Nerve. . | | | 
4. That thoſe many Veins are all of an equal bigneſs, for ought we have 
yet diſcerned to the contrary. LS 
5. That though we ſeem to be more certain of the Ramifications of the 
Fibres wherein theſe Veins are, yet we are not ſo, that thoſe Veins do any 
where grow leſs and ſmaller ; though probably it may be ſo, That which 
makes us doubt it, is the exceeding ſmallneſs of theſe Veins already ; even 
where we might probably expect them to be Trunk-Veins, and of the largeſt 
Size: And being there alſo in very great Numbers, and running in direct 
Lines along the Fibre, we gueſs that one or more of them may be diſtributed 
and fall off either hand, with the Subdiviſions of the Fibres, and ſuffer any 
Dimunition in their Bulk. 5 | 
6. That we cannot diſcern any where, throughout the whole Plant larger 
or more capacious Veins, than thoſe we ſee adhering to the Fibres of the 
Leaves which do alſo appear, from comparing the bleeding Orifices in a 
tranſverſe Cut, I have found it a difficult and laborious Taſk to trace and 


unravel them, throughout the whole Plant, 0 | 
ur 
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Our Opinion is, That theſe Veins do ſtill keep company with their reſpec- 


or any other membranous Ductus of an Animal. 
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tive Fibres. And as all the Fibres of the Leaf are joined in the Stalk of the 
Leaf, and that Stalk explicated in clothing the Twig or Stem of the Plant 
(which we take to be the Reaſon of the orderly breaking forth of the Leaves) 
ſo do we think of the Veins, their perpetual Companions.  _ 

And as we have ſaid, the Fibres of the Leaves are joined in the Twig ; ſo 
are thoſe of the Twizs in the Branches; thoſe of the Branches in the Trunk 


or Body of the Tree. The like alſo in an inverted Order we ſeem to obſerve. 


in the ſcveral Coats and Ramifications of the Root. This the ſeveral Circles 
of Bleeding Orifices in tranſverſe Cuts, ſeem to confirm. „ 

But moreover, in the Roots of Plants, if a ſimple Coat be ſeparated and 
expoſed betwixt your Eye and the Light, the Veins appear to be ſtrangely 


entangled and implicate, and not in the ſame ſimple Order as in the Leaves. 
The like we think of the Bark of the Bodies of Trees, which we cannot diſ- 
tinguiſh from the Roots of Plants : Though there 1s indeed, ſomething (at 


leaſt at certain Seaſons of the Year) in the Root, which is not to found in 
any Part of the Plant beſides. | N 
From what has been ſaid, it may well be doubted, whether there is an 
Sinus, or common Trunk, into which all the Veins are gathered: But rather, 
that there are a Multitude of equally big Veins, each exiſting apart by itſelf. 
We indeed have found it very difficult, ſo to exhauſt the Plant of its milky 


Juice as to kill it, though we have given it very many Inciſions to that pur- 


poſe. Divers other Inſtances there are, which favour the Diſcontinuance of 
the Veins, and the little Relation and Intercourſe they have with one another; 


as one Branch of a Tree having fair and well grown Fruit, before the other 


Branches of the ſame Tree and Fruit bloſſom, or have Leaves; from the 
different Situation and other Circumſtances of Culture, the indefinite and per- 


petual Growth of a Tree, the Cyon governing, Sc. 


The Subſtance of theſe Veins ſeems to be as truly membranous, as the 


Veins of Animals. A Leaf will not give way and be extended, but the Veins 
in a Leaf, if freed of all the woody Fibres, will be ſtretched out to one third 


Part at leaſt, and vigorouſly reſtore themſelves again, juſt like a Vein, Gut, 


Again, theſe membranous 
Pipes are exceeding thin and tranſparent, becauſe they ſuddenly diſappear, 
and ſubſide after their being exhauſted of their Juice; and particularly, in 


that we ſee the Liquor, they hold, quite through them, no otherwiſe than the 


Blood through our Veins ; or (in Chelidonium m 
of Saffron in Chryſtalline Pipes. 


In the keeneſt Froſt, which happened the other Winter, we diſſected the 


ajus, for Example) a Tincture 


frozen Leaves of the Garden Spurge. Here we obſerved, that all the Juice 


(beſides that which theſe Veins hold) was, indeed, frozen into a 
Ice, and to be expreſſed. out in the Figure of the containing Pores; but the 
milky Juice was as liquid as ever, though not ſo briſk as in open Weather. 
This Experiment we take to be good Proof of the Perfection of this milky 
Juice, and that it hath within itſelf ſo great a Degree of Fermentation, that 


it preſerves itſelt, and conſequently the whole Plant, from the Injuries of 


the 


_ 


__ 
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the Weather; that is, the Plant owes its Life to it. Thus we have ſeen In- 
ſects (as Hexapode- Worms, Cc.) lie frozen upon the Snow into very Lumps 
of Ice; and yet put under a Glaſs, and expoſed to the Warmth of the Fire, 
they quickly recovered their Legs, and Vigour to eſcape; which we think 
could not be, unleſs the vital Liquor of their Veins, as in this Inſtance of 
Plants, had been untouched, and little concerned in the Froſt. Further, we 
hence alſo urge the different Uſes as well as Natures of theſe Juices, and look 
upon the frozen Icicle, or that copious dilute and limped Sap, as alimental ; 


the milky and not frozen Juice, as the only proper venal. 


As to the Motion of theſe Juices, theſe Things are certain: 5 

1. That the milky Juice always moves and ſprings briſkly upon the open- 
ing of a Vein: The limpid Sap but at certain Seaſons, as it were by Acci- 
dent, and not, as I judge, from any vital Principle, or Fermentation of 
its own. | 1” 

2, The venal Juice hath a manifeſt inteſtine Motion, or Fermentation, 
within itſelf. Witneſs, beſides what hath been juſt now ſaid of it, its contri- 
buting, and the long continuance of, that Motion to the moſt inſenſible of 
Liquors; and likewiſe its thick and troubled Bleeding, like the riſing of 
Yeaſt, which yet in a few Hours after drawing, falls, and the Juice becomes 
tranſparent, as the Gum of the Virginian Rhus, &c. 

We think indeed, (according to the Knowledge we yet have of the Parts of 
Plants) that theſe Juices move by a far different Contrivance of Parts from 
that of Animals; not yet here diſcovering any uniting of Veins into one com- 
mon Trunk, or Pulſation, no ſenſible ſtop by Ligature, no difference in 
Veins, Sc. All which Difficulties, notwithſtanding, may, I hope, in time 
be happily overcome, and the Analogy betwixt Plants and Animals be in all 
things elſe, as well as in the Motion of their Juice, fully cleared. 

There ſeem to be in Plants, manifeſt Acts of Senſe : We Inſtance in the 
ſudden ſhrinking of ſome Plants, the frequent cloſing and opening of Flow- 


ers, the critical erecting the Heads of Poppies from a pendulous Poſture, 
and particularly the Vermicular Motion of the Veins when expoſed to the 


Air. Again, the Veins of Plants may indeed be different, though at preſent 
we cannot tell wherein they are ſo ; the Arteries within our Heads are hardly 
to be known by the Eye from the Veins. Further, there are natural and 
ſpontaneous Excretions or ventings of ſuperfluous Moiſture in Plants, vifible 
and conſtant, in the Crown Imperial, Rorella, Pinguicula, &c,. As to the 
Ligatare, as it hath been hitherto applied by us, it is not to be relied on for 
the Diſcovery of this Motion ; the Veins only of Plants being the Parts pro- 
bably diſtendable. - 5 

Laſtly, We muſt either take that away from the other Reaſons given of 
the Neceſſity of the Circulation of the Blood of Animals, viz. The hindring 
of its breaking and clodding; or we mult grant the ſame Motion to the 
venal Juice of Plants. We have undeniable Experiments to ſhew, That they 


both, when they are once drawn from their reſpective Veins, do forthwith 
TIA break. 
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break and coagulate; and that the Serum in the one, as well as in the other, 
becomes a ſtiff Jelly by a little ſtanding. And this Variety of Experiments 
hath taught us, that probably more uſeful Preparations, and certainly a truer 
Analyſis and Separation of the Parts of Vegetable Drugs may be effected, 
whilſt they are in bleeding and liquid, than after they are once become con- 
crete, and have loſt their natural Fermentation. RY 

By Dr.Wil- 2, The Veins of Plants, which Mr. Lifter obſerves not to be ramitied, 

preg 95. put rather Bundles of them divaricated, repreſent the Nerves, which, (as 
Dr. Willis obſerved) go together in that which ſeems the common Trunk, 
like a Bunch of Threads, which after ſeparate, and are variouſly divaricated : 
and theſe Nerves being cut, ſhrink up as the Veins of Plants, as much or 
more, than do the Veins or Arteries of Animals. Ts 

De Cerebo, Dr. Villis obſerves alſo, that there are two ſorts of Nerves : One ariſin 

from the Cerebrum, ſubſervient to voluntary Motions, which properly belong 

| to the Functions of Senſe ; the other from the Cerebellum, ſubſervient to the 
involuntary Motions which chiefly belong to the Functions of Vegetation, 
And to theſe latter ſeem reducible thoſe Acts of Senſe, which Mr, Lifter 
ſpeaks of, in Plants. 


The Nature LXIV. We obſerve that moſtly Juices of Plants coagulate, whether they 
3 4 ze be ſuch as are drawn from the Wounds of a Plant, or ſuch as do ſponta- 
Juices of neouſly exſudate : And yet that Exſudation ſeems to be often accidental too, 
Dr. Lifter? that is, by a Cancer, or ſome other ſuch like Chance. . 
224. 366. And yet J am uncertain what to think of the ſmall purple Blebs and Veins 
co be obſerved, more or leſs on all the Hypericum Kind, and on the Threads 
of the Flower, and the Hairs which cover the Leaves of Rorella in like man- 
ner. I doubt much, whether this may properly be called an exſudated and 
coagulated Juice, or no. Our Obſervations of thoſe of this Tribe, are what 
follow : | 5 

The ſmall green Leaves, next encompaſſing the yellow Flowers of Audro- 
ſemum Hypericoides Ger. are ſet with very ſmall round Blebs, full of a pur- 
ple Juice; as are likewiſe, but with two or three only, the very Points or 
Tops of the yellowiſh Leaves themſelves : Yet the Stalk cut doth not to the 
Eye diſcover any ſuch diſtinct Veſſels, carrying that purple Liquor, which 
makes me ſuſpect it is ſeparated by Coagulation from the reſt of the Juice, 

and reſerved in thoſe ſmall Bags. 

Hypericum Ger. The purple Juice yielding Blebs, in this Point are upon the 
Edging, on the outſides of all the Leaves. Alſo the Stalk, though round, 
hath a double Edge, on each Side one; and the Blebs or Bags, though but 
thinly, are yet obſervable on theſe very riſing Edges too of the Stalks. As 

for the yellow Flowers themſelves the outmoſt green Leaves, next and im- 
mediately encompaſſing them, have but few purple Stripes, but the yellow 

| Leaves or Flowers, are edged with ſmall purple Bags on the one Side, and 
{tripped with purple Juice yielding Veins on the other. Laſtly, On the very 
Tops of each Thread in the Flower, is one ſingle purple Bag. 


Purple 
Fuices, 
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Hypericum Aſcyron dictum, Caule quadrangulo F. B. In like manner all the 
Edges on the outſides of all the Leaves, from one End of the Stalk to the 
other of this Plant, are very thick ſet with purple Bags. Alſo in the Flower, 
all the Threads have one ſingle Bag on the Top; but the Flowers are yellow 
Leaves, and the green ones encompaſſing them, have very few purple Spots 


or Streaks viſible. _ 
Hypericum pulchrum Tragi, F. B. Only the yellow Flower-Leaves, and 


| thoſe green ones which next encompaſſes them, are thick edged with purple 


Blebs. 


Diverſe Parts of the ſame Plant have diverſe Faculties, J. C. P. A. I add, 


that diverſe Parts of the ſame Plant, yield from the ſame Veins different co- 


loured Juices, v. g. The Milk in the Root of Spondylium Ger. is of a Brim- 


ſtone Colour; but in the Stalk white. | 


Amongſt thoſe Juices that coagulate and are clammy, ſome there are which 


readily break with the Whey. | 
In the Middle of July I drew and gathered of the Milk of Lactuca hl. 


coſta ſpinoſa, C. B. which it freely and plentifully affords. It ſprings out of 


the Wound thick as Cream and ropes, and is white; and yet the Milk 


which came out of the Wounds, made towards the Top of the Plant, was 
plainly ſtreaked or mixed with a purple Juice, as though one had daſhed or 


iprinkled Cream with a few Drops of Claret. And indeed the Skin of the 
Plant thereabouts was purpliſh alſo, perhaps with Veins. Again in the Shel] 
I drew it; it turned {t1]] yellower and thicker, and by and by curdled, that 
is, the white and thick caſeous Part did ſeparate from a thin purple Whey. 


So the Blood alſo of Animals, whilſt warm, remains liquid and alike : But 


ſo ſoon as cold it cakes, and has a Serum, or Whey, ſeparated from it. Alſo 
the caſeous part of the Milk of Animals is glutinous and ſtringy. Further, this 
Serum came freely from the other, by ſqueezing betwixt my Fingers; and 


the Curds I waſhed in Spring- water, which became immediately like Cags 


and tough (draw this Milk immediately, or let it fall off the Plant, into 
a Shell of fair Water, or other Menſtruum; as Vinegar, S. J. Spirit of Vi- 
triol, or Sulphur, Cc.) and remained ſtill white and dry. As for the purple 


Whey, after a Day's Inſolation, it ſtifned and became hard, and was eaſily 


formed into Cakes, which Cakes were yet very brittle, and would eaſily crum- 
ble into Powder. About December following I broke one of the Cakes made of 


the caſeous Part of the Milk of this Plant; it then proved very brittle and 


ſhined, upon breaking, like Rofin : It was then of a dark-brown Colour : 


Moreover, it burned with a laſting Flame, like Roſin or Wax; and that be- 
ing melted by Heat, it would draw out into long tough Strings like Bird- 


lime. On the contrary, the purpliſh Powder, which was the Whey, if put 
into the Flame of a Candle, would ſcarce burn with a Flame at all, but ſoon 
be turned into a Coal. Laſtly, The purple Powder did taſte very bitter ; 
whereas the caſeous Part was inſipid as Wax. — 
The Milk which the Trachelium kind plentifully yields, is very thick, and 
preſently curdles ; the ſerous part, or Whey, being of a brown Colour. Theſe 
Vol. II. Uuuu | Juices 
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Juices ſmell ſour, ſomething like the Slices of green Apples, which have been 
long cut. | - | | 
The thin Milk of Tithymallus Helioſcopius Ger. ſprings freely and plenti- 
fully; it is very clammy upon the Fingers; it is very white in drawing; 
it turns upon a Lancet, of a dark bluiſh ; and indeed it is both of the Co- 
lour and Conſiſtence of blue ſkimmed Milk; made up with Wheat Flower 
into Cakes, it ſhews itſelf greaſy or oily, and ſcarce ever dries; it very 
hardly breaks or coagulates. I kept ſome of it pure and unmixed, in littlc 
Efſence-Bottles, ſtopped lightly with Cork only; in theſe it broke in proceſ; 
of time, and the Curds were eaſily to be formed into Cakes; which Cake: 
burned with a laſting Flame, and being melted drew forth into Strings like 
Wax; the Whey was clear like fair Water. This broken Milk in all my 
Bottles was very corrupt and ſtinking: But the Cakes I made up of this 
Juice, with Wheat Flower and a little Gum Arabick, dried well, and kept 
„„ 


Fuices ca- Other clammy Juices there are, which do not let go a Whey when they 


77s rant congulate, but cake altogether. _ | 

g go Bbg 5 . 

their bey. I made Cakes of the ſole or unmixed Juice of Sonchus lævis, & aſper, with- 
out any Addition, and it parted not with any Whey. 


Papaver Rheas Ger. bleeds freely a white Juice, and the Heads or Seed- 


Veſſels, when the Flower is gone, do yet bleed. I obſerved that in gather 


ing it into Shells, it preſently turned its white Colour into a yellow one in- 


clining to an Orange. At firſt ſpringing it roaped, or was but little clammy, 


and ſeemed to be very liquid and dilute ; yet it did not part with any Whey, 
but grew ſtiff, and is very reſinous and oily. 


Note, The Milks or Juices of Plants ſeem to be compounded, and mixed of 


Liquors of different and perhaps contrary Qualities ; ſo that it is probable, 
if the caſeous part ſhall be Narcotick, for Example, the Whey may not be fo 
or the one may be hurtful, and the other a good and uſeful Medicament. 


Trogopogon flore Iuteo J. B. yields a Juice which, upon the firſt ſpringing 


from the Wound, is white and thick, but immediately turns yellow, and 
then redder and redder. It is of no unpleaſant Taſte; it is ſomething gluti- 


nous and oily, and parts not with much, if with any Whey, and therefore 


it is eaſily formed into Cakes alone, 1 
Convolvulus major F. B. bleeds freely a white Juice, as I experienced in the 
middle of Auguſt; not only the Stalk and Leaves, but the white Flowers 
alſo in proportion bleed as plentifully as any part elſe. This Milk is very 
ſharp. 
There is alſo a Juice of a Saffron Colour, which Chelidonium majus Ger. 
wounded freely affords. This Juice breaks not with a Whey, bur is eaſily 
formed into Cakes, and ſtiffens in the Sun: It is thick, and of the conſiſtence 
of Cream, upon the ſpringing out of the Wound. 5 
There is another very clammy Juice, which is of a golden or yellow Co- 
lour, upon drawing; and this the Seed-Veſlels of Centaurium luteum perfolia- 
tum C. B. in July, and after, even where the Seeds therein contained are 
turned black and ripe, yield plentifully and freely enough, (Theſe ] 5 
N „3 


Saffron-co- 
loured Fuice, 
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which the Heads, or Seed-Veſſels of Plants afford, may be thought of the 


ſame Nature with thoſe Juices which the Pulp of Fruits affords, the Pulps ot 


Fruits and theſe exterior Veſſels being parts equivalent; (that is, Apples, for 
example, are nothing elſe but the Seed-Veſſels of their Kernels ;) It is li- 
quid upon the firſt drawing, and after a while it thickens, parting with no 
Whey; (V. B. I call this coagulating too) and this is of the Colour of Am- 
ber; it ſticks to one's Fingers, and pulls forth into Threads like Bird-lime ; 
it would never become harder than very ſoft Wax, and that by being dried 
in the Shade only: for if ever ſo little be expoſed to the Heat of the Sun 
or Fire, it ſtraightway became exceeding ſoft. But as for the Cakes I made 
up of it and Wheat-flower, them I found in my Cabinet in Winter very hard 
and firm, and the unmixed Cakes ſtill ſoft, Theſe burn with an unpleaſant 


Smell; they emit a laſting Flame; they {till keep their Amber Colour, and 
draw out into Threads, in burning like Wax. 


To this we may add the yellow Juice which the Wounds of Angelica ſati— 
va Park. yield; it will not harden by Inſolation, or long keeping (for I 
have had an Eſſence-Bottle of it by me theſe two Years) yet I perceive it 
ſtiffens, and will draw into Threads. | | 

The next ſort of coagulate or clammy Juice we have taken notice of, are 
Gums ; and ſome of them ſeem long to abide liquid, and perhaps inflamable ; 
others there are which grow hard, and are not to be kindled into a Flame. 
They are eaſily to be diſſolved in Fountain-water, (the Gum of Rhubarb 
and the Leaves, for example) and do ſparkle when put into a Flame: Which 


two Natures argue a ſerous or watriſh Part in them. Again, put into a 


Flame, they melt and become as it were liquid and ductile ; which ſhews 
the caſeous part in them. And becauſe they will not flame, it is an Argu- 
ment of their Leanneſs, and Scarcity of Oil. All three put together plainly 
evince Gums to be coagulate Juices. 5 | 
In Auguſt I have obſerved the Cluſters, both green and ripe, of Periclyme- 
num Ger. very leaky; which upon nearer and heedfu] Inſpection I found to 
be a thin clammy Juice, or l1quid Gum, which fell down upon the Leaves, 
and keeps its liquid Form there. 
Here the purple Juice ſeems to be a Whey ſeparated from the liquid Gum: 
But I am of opinion it is a diſtinct Liquor. 
Again the red Threads of Rore/la end, or are topped, with little Bags; 


which being compreſſed do yield a purple Juice (as we above noted in the 


Hypericum) and thoſe ſmall Buttons on the very tops of thoſe Threads, are 
encompaſſed with ſmall tranſparent Pearls or Drops of a liquid Gum. They 
_ abide in this Form the hotteſt Summer's Day like Dew, whence alſo the Plant 

has its Name; and upon the leaſt Touch cleave to your Fingers, and draw 
out into long Threads like Bird-lime. 

In like manner a liquid Gum (but that it ſtands not upon ſo long 
Threads, and is much thicker bedewed) you may obſerve upon Pinguicula. 
Nete woll, That the ſmall Drops and Threads, or Hairs, in either of theſe 
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two Plants, are to be ſeen upon the uppermoſt or inmoſt fide of the Leaf ; 


Flard Gums, 


and the utmoſt and undermoſt is ſmooth or void of them; which is ſome- 
thing contrary to all other Plants I have obſerved. 

Methought I obſerved about the middle of Auguſt, the Chats of the Alder 
to be gummy, Perhaps it did exſudate from the Plant itſelf ; as J gueſs the 
Honey-Fall, or gummy Dew to be obſerved upon the Leaves of the Oak, Se. 
are nothing elſe. 

The American, or Indian Rhubarb, ſown in our Gardens, is the only Plant 
that I have met with, or ever ſaw, which yielded a Gum; and yet becauſe 
it is of the very kind with our common Sorrels and Lapatha, I believe it 
not impoſſible, that even from our own Store, Herb-Gums might ſomeways 
or other be had; I ſay, that off the Stalk, or indeed off the Leaves of the 


Indian Rhubarb, I have gathered an Ounce at a time in June, of very white, 


Cat. Pl. Aug. 
8 75 5. 325, moſt Plants have more or leſs. Redneſs in them. Again, that the dryed 
Root of Acetoſa (a Plant of the Family with Rhubarb, which may well be 


33 


clear, and hard. Gum: In both thoſe Years I obſerved it to flower with us, as 
1670, and in that Year. it did not, 1669. It exſudates from all Parts of the 
Stalk and Ribs, on (Note well) the underſide of the Leaf itſelf. I gathered 
ſome in form of good big Drops, others as though the Stalk had been be- 
{ſmeared with it, others ſhot into long and twiſted Wires, or Icicles. More- 
over I obſerved, that the cankered Orifices or Places where the Gum had 
burſt forth, might be followed into the Stalk with a Knife, and that through 
the Skin, in certain Places, I could ſee that the Juice within the Plant was 
turned guramy, and looked clear like Ice. 

It is the Experiment of Mr, her, that the clear and defecated Juices of 


called the Indian Sorrel, or ſour Docken) boiled, doth dye Water with a fair 
red Colour. And T have obſerved, that the unripe Seeds of Rhubarb yield a 


very fair and deep Purple, I mean the Husk of them. Conſider what hath 


been ſaid above of Rorella, and the Hypericum kind, concerning their Purple 


Juices yielding Blebs. Vote, alſo —_ to this Purpoſe what we have ſet down 


above, Rhubarb, Sorrel, &c. do when they decay turn red. 

The Juice extracted from the Roots of our Engliſh Rhubarb, by a Tincture 
af fair Water ſteam'd away, is nothing elſe but a lean uninflammable Gum; ; 
and tho? it differ in Colour, (perhaps from the yet woody Parts in it, as 
being of a deep Liver Colour, from the exſudating Gum, yet. in other Na- 
tures, as this of being uninflamable, ductile. in the Flame of a Candle, c. 
it agrees with it. I may not omit, that the repeated Cuts I gave the Stalk, 
on purpoſe to have the Gum that way, failed my Expectation. This Gum 
is ſweet, or rather of no Taſte at all. 

_ To this purpoſe I remember in Summer time to have ſeen; even the Juice 
of Applies ſpontanouſly gellied in Languedoc, and the Apples to look clear 
and hard like Ice, whence they call that ſort of Apple, Pome Gellee, or the 
frozen Apple: Tho? indeed, it be nothing elſe but the breaking or coagu- 
lating of the Juice in ſame Spots of it; for it is rare to . one of them all 


cer ſo, 


We 
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We may here give a probable Reaſon why a gentle Infuſion or Maceration 


of Rhubarb 1s a very ſure Purge, but the Subſtance or Powder of Rhubarb, 
or a Decoction thereof, will have a quite contrary Effect, and bind. We 
may, I ſay, think that the ſharp and tart Juice in Rhubarb, wherein its purg- 
ing Faculty lies, is by a gentle Infuſion fo extracted, that it turns not to Gum 
in our Stomach ; for I cannot think that the ſour Juice of Rhubarb is a ſpe- 
cifically diſtinct Liquor from the Gum, which I believe to be only an acci- 
dental Coagulation. | 

Green Plums, or Sloes, do often break forth with a Gum, which is clear 
and tranſparent ; and it ſeems to haſten, if not ripen, at leaſt the red Colour. 


have cut them, to the end that I might have gathered Gum in the Wounds: 


which indeed I did, but yet long after, when the Wounds ſeemed to be can- 


| kered, and that but in a ſmall Quantity to what they voluntarily ſpend. 
Lauro-ceraſus, a beautiful Winter-green, which we have adopted to adorn 
our Court- Walls with, yields a clear Gum very plentifully; it is very white 
and very clear, | | | . 
There are other forts of Juices, which will not of themſelves, that I have 
obferved, exſudate out of the Wounds of their reſpective Plants, | 
I wrenched and wounded the Holly the latter End of March, and yet after 
ſome Days of warm and open Weather, I could not perceive the leaſt ſtirring 
of Juice: the latter End of May the Bark begins to be full of Lime, which 


Lime or 
firingy 
Juices. 


you may try by preſſing a Piece of it betwixt your Fingers, and when you 


would take them off, the Juice or Lime draws out into Hairs, and follows 
your Fingers, cleaving to them like ſmall Threads. 


This Lime or Juice is ſeparated or taken out of the Bark thus: Peel off * 
» T1ant, 


the Bark the Months of May, June, or July; for then it comes eaſily away, aug. 


and moſt abounds with Juice: Boil the Bark in fair Water, until it be ſo 
tender, that the utmoſt thin grey Bark or Membrane, peel eaſily off; lay it 
| fo peeled, and cover it over with green Nettles or Fern, or ſuch like, 8.8.8. 
in a Cellar for about ten Days, where it will ferment or rot, and become 


mouldy: Take them out and beat them well in a Mortar to a Paſte, 


and roll them up into ſmall Hand balls, and in a running Spring waſh them 


clean from all the woody or ſticky Parts; which is effected by pulling and 


teaſing them. But Nele well, that great Care is to be taken in the Waſhing 
of the Balls; for beſides that they muſt, if poſſible, be forthwith wathed, 


the Lime will all get from you, except you ſo order the Matter, by engaging: 
it with your Fingers, that it entangle. You would imagine, that upon. 
breaking one of the Balls, that there was little or no Lime in them, ſo. 


freely they moulder and crumble. After they once engage thoroughly, it will 
endure waſhing ; and the clearer you take away the woody Parts, the bet- 


ter 1t is. 

In cutting the tender Tops of Elder, the latter End of May, there will 
a ſtringy Juice follow your Knife, and draw out in Threads, ſomewhat like 
Bird-lime, or the Juice of Holly: It ſeems to be in certain Veins juſt within 


the Circle of Teeth or Wood. 


Further, a 


Oily Juicer, 
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Further, the diſſected Veins of many Plants afford us Oil, that is, ſuch ; 
Juice, which being rubbed betwixt one's Fingers, is not at all clammy, but 
makes them grealy and glib. Some of it ſtiffens not, as far as I have ye 
experienced; yet I believe it to be coagulate and mixed. 

We will inſtance in the Juice of Helenium, five Enula Campana F. B. You 


may take it off with a clean Knife, whereon it looks like Oil mixed with Wa. 


ter; that is, the thin or dilute Juice of the Plant, ſpringing up out of the 


Wound, together with the Oil. The like Experiment may be made upon 


Cicuta, The Juice of Angelica ſativa Park, TI found altered after a Year's 
keeping, and grown very Limy. | | LY, 

Tapſus barbatus Ger. If you ſtrip off the Leaves in June, it ſeems to yield 
an oily Juice, but very much thinned with the watry one. It ſprings freely 
enough; it is of a dark green Colour, and I took it in Wheat-flower, and 
made it up in Cakes. . 

Alſo the Fruits of many Plants afford Oil, as Oliva, Baccæ Lauri, Hederæ, 
Funiperi, Cornus Famine, &c. 5 | 

The Pulp of molt Seeds ſeem to abound with this oily Juice, and at ſome- 


time before their Maturity it is liquid and viſible in them, in the Form of 


a Milk. 


Helleborus niger ſyl. adulterinus, etiam Hyeme virens J. B. The Seeds of this 
Plant, the latter End of May, are very milky, and by Inſolation are eaſily 
formed into Cakes, which are yet very oily, and being long kept, I have 
expoſed to the Flame of a Candle, which they received and burnt freely ; 
ſparkling: not very much, and not then neither being elammy at all. One 
thing I muſt not omit, that this Milk or Juice of the Seeds 1s of a very fiery 


and ſtinging Nature; for where I cut the Seeds out of the green Pods, they 


| Rofent, 


{truck my Eyes no otherwiſe than Onion is wont to do. Moreover, the 
Tops of my Fingers, which were wetted with this Juice, did boaken and ach. 
as when after extreme Cold one has the Hot-Ach in them; and that Pain 
continued in them for ſeveral Days; at length the Skin of my Finger's 
End peeled off. | = 

Diacodium Album 1s a Medicament of the Seeds of Poppy. 

There are other oily Juices, which after Coagulation harden and are callec| 
Roſin; and ſuch our Ivy yields abundantly. Hither alſo may be referred the 
Juice of Juniperus vulgaris, baccis parvis purpureis F. B. which is a hard fat 
Juice, and not much gummy. ; 


In the Chops of Ivy made in March, there did exſudate a thick Matter like 
Barm, yellowiſh and greaſy : It melted like Oil betwixt my Fingers, not ha- 
ving the leaſt Clammineſs then perceivable. In proceſs of time it hardened - 
and cruſted on the Wounds like coarſe brown Sugar. It burns with a laſting 
Flame, and ſmells very ſtrong. | | 

Alſo on the topmoſt Leaves of Lauca fyl. Coſta ſpinoſa C. B. In July many 
ſmall Drops or Pearls of an oily Juice, like coagulated and hardened Ro- 
ſin, are plain to be diſcerned, eſpecially with a fingle Microſcope : They 
are of an Amber Colour, and tranſparent ; eaſily to be wiped off, as be- 


Ing 
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ing an oily Juice exſudated. And I am of the Mind, that even the blue 
Flower of ripe Plums is nothing elſe but a fine reſinous Coagulation of the 
tranſudated Juice, | 

On the under-ſide of the Leaves, and all over the Stalk of Bonus Henricus 
J. B. do ſtick infinite ſmall tranſparent Pearls: Thoſe clear Drops are hard 
to the Touch, and feel like greaſy Sand; not clammy, and therefore it was 
well called unctuous by C. B. and we put this ſpontanouſly exfudated Juice 
amongſt the reſinous Coagulations. : 

The Juices of Plants are alſo varied and diſtinguiſhed by Fermentation. 
And not only the Juices of Fruits are to be wrought, or ſet a working; as of 
the Apple, Pear, Briar, Grape, &c. as is well known: But there is an arti- 
ficial Change, viz. Malting, to be made even in the Seeds of Plants, fo as 
to make them ſpend freely, or let go their Juices, and communicate thern to 
common Water, and receive a Ferment: Allo the Juice of the Roots of Clicyy- 
rhiz will ferment : Alſo the Juice of Cane, as Sugar. Again, the tapped 
Juices of Vegetables (wherein my Obſervations are limited) are ſuſceptible 
of a Ferment. As for Inſtance: _ 

The 21ſt of April 1665, about eight in the Morning, I bored a Hole in 
the Body of a fair and large Birch, and put in a Cork, with a Quill in the 
middle : After a Moment or two it began to drop, but yet very ſoftly : Some 
three Hours after, I returned, and it had filled a Pint Glaſs, and then it drop- 
ped exceeding faſt, viz. every Pulſe a Drop. This Liquor is not unpleaſant 
to the Taſte, and not thick or troubled : Yet it looks as though ſome few 
Drops of Milk were ſpilg in a Baſon of Fountain- Water. There are many 
Ways of fermenting or ſetting this Juice a working, that is, of keeping it 
from coagulating. os 5 | 

The Maple, both that which is miſcalled the Sycamore, and the leſſer, 
bleed a fermentable Juice copiouſly, in the breaking up of hard Froſts. 

Alſo the Willow, Walnut, Poplar, Wicking, are all {aid to bleed in their 
Seaſons a vinous Juice. 

To extract the Juice of Vegetables, as Opium, for Example, (as is uſual 
in the beſt Preparations-and Methods of making Laudanum) with Spirit of 
Wine, is not probably to ſeparate any one part of that coagulate Juice from 
the other, as the Serum or Whey, for example, from the caſeous part of the 
Juice, but only to depurate or defecate the Opium : For S. V. ſays Mr. Boyle, 
will diſſolve Gum. Lac. Benzoin, and the reſinous Parts of Zallar, and even 
of Guiacum, which are Cogulations and mixed Juices ; and the fame we may 
think of the Juices that are extracted by S. J. from other Herbs that are 
mixed. | 

Alſo thoſe other Ways of roaſting and drying Juices upon Plates over a gen- 
tle Fire, until they will rub to Powder, gives no great Satisfaction to me, that 
the Narcoſis of Opium, for example, is gone or ſeparated, becauſe the dried 
Juice leſs offends the Noſe; that is, ſmells not ſo ſtrong. | 

The Whey of:La#. Hl. will be only diſſolved in cold Water, the Curds 
wholly refuſing to mix with it: So that ſimple Water perhaps is the beſt 
Menſtruum, and really ſeparates what S. J. only depurates. 
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LXV. That Plants of the ſame Figure or Likeneſs, have for the general 
ty much the ſame Virtues and Uſe, will not be thought an improbable Con. 
jecture, if we conſider that the Organs and Structure of all Plants of the fame 
Family, or Claſs, muſt have much the ſame Veſſels and Ductus's to conſum- 
mate that regular Formation; and conſequently the Juices circulated anc 
ſtrained thro? them, cannot be very heterogeneous; and that as for the mo} 
part the Scent and Taſte have great Affinity, ſo of courſe their Virtue like. 


wiſe cannot be very diſſonant. 


1. As for Inſtance, the Tribe of umbelliferous Herbs. Ir is the Property 
of theſe Herbs to have the Poſition of their Flower-branches to proceed fron; 


one Baſis, or Center, which expand themſelves into an Umbel, whoſe Flow- 


ers conſiſt of five irregular, or rather unequal, (that is, differing in ſhape and 


bigneſs) pentapetaloſe Leaves, from whence their Seed are produced, which. 


are naked or double, or by their ſplitting ſeem ſo. This Genus I generally 


obſerve to be endowed with a carminative Taſte and Smell ; they are power- 


ful Expellers of Wind, and therefore are good in all flatulent Diſeaſes, and of 


great Uſe in the Cholick, Sc. To inſtance a few, for Example, as Anniſc, 
Caraway, Cummin, Angelica, Smallage, Parſly, Lovage, Sc. The great- 


eſt Virtue of theſe Plants lies in the Seed, and next in the Roots, and in the 
Leaves of ſome few. | 


2. The Plante Galeate and Verticillatæ are a Family of Plants which bear 


their Flowers in Rundles or Whorles, at more or leſs Diſtances round the 
Stalk, whoſe monopetaloſe Flowers (if we may © call them, being ſuch at 


the Bottom) being tubuloſe, contrary to the laſt, are generally divided into 
five unequal Segments, as the Umbels ; but with this Diſtinction, that the two 


greater Petala, or Flower Leaves in this Tribe, are ſometimes above, and 
other times below ; whereas others are conſtantly the ſame ; that is, always 
lie in the ſame Place, being expanded on a flat or plain Surface. The Flow- 
ers of our verticillated Plants, from the different Poſition of their Petala, are 
therefore diſtinguiſhed under the Flores Galeate, ſeu Labiate. The Calyx, 


or the Caſe to the lower or tubuloſe Part of each Flower, ſerves alſo for its 


Seed-Veſſel : In the Bottom of which is contained, in all I have yet obſerved, 
four Seeds ſet cloſe together upon a Plain, which Nature lets fall out when 
ripe, the Huſk being always open, and commonly divided into five Points, 
adequating the Segments of each Flower. The Sovereign Balm of theſe 
Herbs chiefly conſiſts in the Leaves and Huſks, rather than the Flowers. 


My Reaſon for giving this Preference to the Huſks of this Tribe, before the 


Flowers only; which being of finer and more volatile, Parts are only capable 


Flowers, contray to all Authors, are, becauſe I commonly obſerve the Ca- 
lyces are the chiefeſt, if not the only Part, on which I find its viſcous or ſul- 
phureous Particles to adhere ; this you may very eaſily perceive, not only 
by its much ſtronger and penetrating Smell, but by the clammineſs of this, 
far beyond the other Parts, as is very apparent; particularly in the Huſks of 
Sage and Clary. And if with Spirit of Wine you make a Diſtillation of theſe 
alone, you will find them much ſtronger than from a greater Quantity of 


ot 
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of retaining what the Vicinity of the ſtronger and thicker Texture which 
the 1 800 are compoſed of, and can without Prejudice eaſily communicate 
_ to tTnem. | | 

I look upon the generality of this Tribe, to be a Degree warmer, than 
the laſt 3 and their Heat conſequently to approach nearer to the Aromata, or 
Spices, than the Carminatives ; and the Effects thereof to be more peculiarly 
appropriated to ſuch nervous Diſeaſes as are more intenſe, and the Umbellifer@ 
cannot ſo quickly reach, viz. Apoplexies, Epilepſies, Palſies, Ec. in which 
Caſes our Lavender, Roſemary, Sage, S!zchas, and ſome others, are Sim- 
ples, which all our ancient Phyſicians, in theſe ſtubborn Diſeaſes, have very 
much applauded. And we ought not to forget Mint, Baulm, Penny-royal, 
Savory, Thyme, Hyſſop, Marjoram, Baſil, Origanum, Dittany of Crete, Ma- 
rum or common Maſtick-Thyme, with Marum Suriacum, and ſome other. 

3. We proceed next to thoſe Herbs which have a retrapetaloſe regular 
Flower; (by Regular, I mean, ſuch as have four equal Petala in each Flow- 
er.) Theſe, in relation to their Seed-Veſſels, are ſubdivided under two Heads, 
viz. Siliguoſæ, and Capſulate ; being ſuch as have their Seeds contained in 
long or ſhort Receptacles, as Pods or Capſules. The moſt eſſential Virtue 
and Uſe of the Herbs of this Claſs, I obſerve are more particularly in the 
Leaves and Seed; and next them the Roots, and if any Parts are ſighted, 
they are the Flowers and Pods. | 

The Leaves are more particulary uſed in the Water and Garden-Creſſes, 
Sea and Garden Scurvy-graſs, Hedge-muſtard, Theris, or Sciatica Creſles, 
Lepidium, Piperitis Officinarum, Cardamine, Burſa Paſtoris, &c. To which 
may be added, our Cabbage, Coleworts, Savoys, Sprouts, Sc. which are 
of this. Tribe alſo. REL 
Others of this Family that are more peculiarly eminent for the Virtue 
contained in their Seed, are the common Muſtard and Rape, the Thlap/e 
Dioſcorides or Treacle-muſtard, the Eruca or Rocket, and Sophia Chirurgo- 
rum, or Flixweed ; the Seed of which laſt, I am informed, hath ſome Years 
paſt been uſed by ſeveral People in the North of Exglaud, for the Stone and 
Gravel, with very good Succeſs. _ 
We come now to the Roots, two or three of which have gained no ſmall 
Reputation, as well in Diet as Phyſick, viz. the Radiſhes both Garden and 
Spaniſh, (which 1s the large black-rooted) as alſo the Wild or Horle-Radiſh ; 
and to theſe the round and long rooted Turnep muſt be added. 

Moſt of this Tribe 1 find, though they are very hot like the two laſt, viz. 
the Umbeliter@ and L-rticillate, yet they exert their Power in a much different 
manner, to wit, by a diuretick volatile Salt; and are found moſt prevalent 
and effectual in Chronick Diſeaſes; as the Scurvy, Droply, Gout, Jiun- 
dice and other ill Habits of the Body, where the Blood is vitiated, rather 
in. its Particles than irregular Motion; carrying off its Impurity by a diure- 
tick Diſcraſis, or Diſcharge of the offending heterogenous Salts therein 
contained; and conſequently by Purification, diſpoſing of it to a better, 
or more ſanative Diſpoſition. 


Yor. II. NX LXVI. 


. 


The Sehens- LXVI. In the midſt of March, An. 1664. I made a Section of the Rinds 
_ OT of Aſh; and of the Tree falſely called Sycamore, The firſt Section of each 


vited to tue of the Rinds was ſquare, whereof three Sides were cut, the fourth uncut. The 

Tree, ly Ve Succeſs was, that the whole Bark did unite, by binding it with Packthread. 

n. ag. p.45. leaving a Scar in each of the Sides cut. 1 | 

Ihen I cut off, and ſeparated entirely from the Tree, ſeveral Parts of the 

Bark, ſome ſhallower, leaving Part of the Bark on; others, to the very 
Wood itſelf; both in the Trunk and Branches, from an Inch-ſquare to le: 
Dimenſions, and ſome of them I bound cloſe with Packthread, all which 
were ſeparated, a new Rind ſucceeding in their Place. Some I covered 
over, beyond the Place of Incifion with a Piachylon Plaiſter, and tied them 
faſt with Packthread. All which thus bound and plaſtered, did, within the 
Space of three Weeks, firmly unite to the Tree; not without ſome ſhrivellin 
of the outward Skin of the Bark, and alſo with ſome ſhrinking in each Side, 
where the Inciſion was made, where alſo appeared in each of the Interſtices 
a Scar. But tying the ſame about Michaelmas, and in the Winter Seaſon, 
at neither of theſe times any Union could be made of the Bark to the Tree ; 
I ſuppoſe it was becauſe the Sap mounted not ſo vigorouſly, and in ſuch 
Plenty, as in the Spring Seaſon. 

Some Branches of the forementioned Trees were decorticated round, and 
where no Union was, there certainly followed a withering of the Branch 
beyond the Place, where the Section was made. 5 

] alſo ſeparated a T wig from the Branch, by cutting of it ſloping, for the 
better faſtening of it to the Branch again. This Twig I exactly fitted to the 
Branch from whence it was cut, in the ſame Poſture it before grew in. I 
firmly bound it, and covered it with Diachylon Plaſter. The Succeſs was, that 
in three Days time the Twig that was cut off withered. 


ober vati- LXVII. Nutritii ſucci Plantarum motum exploraturus, in multiplicibus 
5g the Bark. variiſque Arboribus corticem vinculo vel circumſione, avulſa ejuſdem 
ig ef Trees, annulari portione tentavi; & Plantæ ſuperior portio, ultra ſcil. ſectionem 
v. Pr perpetuo intumuit, debitumque ſortita eſt augmentum, inferior vero nul- 
645. lum adepta incrementum, ſolas interdum dedit gemmas. Hanc eandem 
ſectionem in humiliori trunci parte, & in radicibus ipfis excitavi, & perpe- 

tuo ſuperior trunci vel radicum pars inſigniter intumuit, & ab hac radicu- 

la copioſe emanarunt, inferior vero, reliquaque radicis portio frequenter 
gracileſcendo, tandem contabuit. Quare confirmare videtur nutritii ſucci 

refluus motus ab extremis ramis ad ultimas uſque radices ; unde intercepto 
alimento, compreſſione, vel laceratione vaſorum, remotiores Plantæ par- 

tes ſolito non gaudent alimento; tumorque ex relabente ſucco excitatur: 
propagatur autem a foliis ipſis uſque ad radicum extremos apices. Qua- 
propter florum cultores ſoluto in gyrum cortice, tenellum ramum a pater- 

no emancipant trunco, circumaffuſſa madida terra, in qua erumpentes 

novæ radiculæ ſupra ſectionem vegetare incipiunt: Alimentum enim in- 

teriora verſus propulſum, vel expreſſum, non ſolum prope corticis ſecti- 
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onem ſtagnando tumorem excitat, fed foras irruendo in radiculas abſumitur; 
unde ſui juris factus ſurculus, paterno tandem diſſociatur trunco. Non 
raro in radicibus prope flumina, quarum portio obtruncata aperto gaudet 
Aere, ab ultimis libri finibus gemmæ, radicum loco erumpunt, quæ in ra- 
mos ſurſum attolluntur. 


ILXVIII. 1. Amo 1671. A Crab- Tree about 4 Inches in Diameter, was e 
hacked round with a Hatchet, ſo as to cut pretty deep into the Wood; be- J 
ſides the cutting off of the Bark, for about 4 Inches wide. After which it 77. 5 
was the ſame Year obſerved to increaſe above the ſaid hacking very e eee 
derably, and to ſhoot in length of Wood about one Foot. The next Tear n.87. f. 
it increaſed conſiderably, and ſhot in length about 9 Inches; but the third“ 


Year it died to the very Root. 


M uch the like was obſerved in another, Part of whoſe Bark was eaten off 
by a Canker, that the lower Part ſtood without increaſing, and by degrees 
the Wood rotted and mortified ; but the upper Part increaſed to the third 
Year, when it died alſo. 8 5 os 
A Scots Firr of three Years growth, having a Ring of the Bark cut off, of Ig. 174. 
the breadth of 3 Inches, near the Bottom of the Stem or Stalk, below the 
uppermoſt Knot or Joint, was obſerved to grow and ſhoot out its Top 
about half a Yard, and the Parts all about the Ring to increaſe very much 
in thickneſs; much more than it would have done, if the Section had not 
been made. But all that Part of the Stock between the ſaid Ring and the 
Knot next below it, increaſed not at all: But that Part which was below 
the next Knot, increaſed ſomewhat, yet not ſo much as if the ſaid Ring of 
the Bark had not been cut off. The ſecond Year it alſo increaſed conſiderably, 
but not fo much as the firſt, but the third Year it died. 5 
A Branch of the Tree had a Ring cut off from it, April 1. 1686, and the 
Part above the Section increaſed, and grew till the 17th of October following, 
when it was cut off from the Tree. In this Space of time the Part below the 
Ring increaſed not at all, but ſtood at a ſtay ; but the Parts about the Ring 
ſhot out a new Joint between a Foot and half a Yard, and increaſed in thick- 
neſs for the whole length of it, and in all its Parts, twice as much as it would 
have done if it had not been cut, as was apparent by a like Branch on the 
oppoſite Side of the Knot, which was not cut nor barked round in the 
ſame manner; the Bark alſo of the Part above the Section ſwelled or 
grew downwards over the woody Part, which was bare, above half an Inch 
in breadth. | I. 
The uſual Time for making this Section was either in March or the be- 
ginning of April. 5 
Trial was made upon ſome young Trees, cutting a Helical Swath of the 
Bark, about half an Inch in breadth, by leaving a like Helical Swath 
of Bark to communicate between the upper and under Part. In this 
Trial the Difference of Growth ſucceeded not, but the remaining Swath of 
the Bark ſwelled downwards, and by the End of the Year, covered the bared 
Part of the Wood. 
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The like Event almoſt followed upon making an indented Section round, 
of about half an Inch in breadth; the upper Bark quickly ſwelling downward, 
and joining again with the lower. Re 

It was alſo obſervable, that as the upper Bark grew downwards, ſo it in- 


_ creaſed alſo in thickneſs, whereas the Bark below the Section thickned not 


"os 

A Scots Fir of three Years Growth, which ſhoots forth every Year both 
from the Body and the Branches a new Joint and circumambient Sprouts, to 
a determinate length, was barked with three Rings of about 14 Inch broad, 
each about the middle of the Internodia or Parts of the Stock between the Joints. 
In a Year, this Stock, which was about the bigneſs of a Quill, below the 
Ring to the next Joint, continued of the ſame bigneſs, but above the Ring 
it increaſed and grew to the bigneſs of one's Finger; and from the new 


Joint ſhot out new Limbs and Stock about a quarter of a Yard, which was 


ſomewhat bigger than if there had been no Ring made. The Branches in- 
creaſed likewiſe proportionably, by ſwelling in bigneſs, and from a new Joint 


| ſhooting out new Body and Limbs, at the Top or Body. And the Body of 


the Tree below the Joint to the ſecond Ring, increaſed more than if the Ring 
had not been made: But the Part of the Stock below the Ring to the next 
Joint, increaſed not at all, The like ſhooting and increaſing was obſerved 


in the ſecond Limbs, Joint and Stock below it, between which and the loweſt 


Joint it increaſed not. + 
On one of the lowermoſt Branches of a young Scot Fir of two Years 


- 


was made a Ring Section between the Body and firſt Knot of the Limb. 


Fig. 175. 


The following Year, that Part of the Limb above the Ring increaſed 
twice or thrice as much as the correſponding Parts of the other Limbs from 
the ſame Knot, but the Part below the Section to the Body increaſed not 
at all. 5 i 2 

A young Hazel was cut into the Body with a deep Gaſh, and the Parts of 
the Body above and below, cleft upwards and downwards, and the Splinters 
a. and h. by Wedges were kept off from touching each other, or the reſt 
of the Body. The following Year the Splinter above the Gaſh, was grown 


very much, but the Splinter below ſtood at a ſtay, and grew not, but the 


reſt of the Body grew as if there had been no Gaſh made. 


8 
o 


Four young Poplar-Trees, all of equal Bigneſs, Growth, Situation an 
Soil, as near as could be found, were thus ordered. The firſt had all its 
Branches and Top cut off; the ſecond had all its Branches pruned off, but it 
was left with a ſmall Head at the Top; the third had the Branches cut off 
half way, and thoſe of the upper half left growing; the fourth was left grow- 


| O 


i ing without being at all pruned or lopped. In the following Years, the firſt 


ſhot out many 'Twigs round about, but the Body increaſed but little in 
height or bigneſs ; the ſecond ſhot out likewiſe many T wigs where it had 
been pruned, and the Top Branches and Top alſo increaſed conſiderably, and 
the Body alſo increaſed much more in height and bigneſs than did the for- 
mer; the third increaſed yet much more in all its Parts, than the ſecond; 
but the third increaſed in Limbs, Height, Bigneſs, moſt of all; ſwelling » 

| en Bigneſs, 
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Bigneſs, and ſtretching in Height, and ſpreading in its Boughs, much more 
than the third; and in about ten Years, was more than four times as big 
as the firſt. NS 
In the great Froſt, 1684, of twenty-five Poplars that had been pruned, _ / 5: 
nineteen were killed by it, and the remaining were very weak, and hardly able - £5088 a 
to recover, and increaſed very little in the following Years, Theſe Poplars 31 
were about 3o Foot high, and had only a ſmall Head left at the Top unlop- 
ed, of about 4 or 5 Foot, and were pruned the Spring before the great Froft. 
Pivers alſo of thoſe which had been pruned two Summers before the Froſt, 
were killed by it; but none of thoſe which had not been pruned at all, were 
hurt by it. And both in Lancaſhire and Cheſhire, Trees of 60 Foot in height, 
that had been pruned, and had only aſmall Top left, were alſo killed hy te ſaid 
Froſt, whereas thoſe Trees of the fame kind and height, which ſtood near to 
them, but had not been pruned, continued to flouriſh, and ſuffered no Harm 
thereby. Several of thoſe'Branches of about an Inch Diameter, and Trees, 
that had been barked round (as above) the Spring before the great Froſt, 
outlived the Violence of the ſame, and the preceding Winter. 
Where theſe Prunings had been tried upon Trees 20 Foot high, the Diffe- 
rence of their Increaſe was ſenſible the following Summer; but in ſeven or 
eight Years time the Difference. is prodigious ; the unpruned Trees growing 
ſeveral times bigger than the pruned, both in Body and Branches. 
When the Top- Branches would ſhoot out and grow 2 Foot, or more in 
length, the lower Branches would not ſhoot above 4 Inches; and in the 
Branches of the Scotch Fir, the Joints above the Rings barked round, would 
increaſe and grow much bigger, in three Years, than than they would in five 
Years, if the ſaid Rings were not cut off, | 
A very large Pinaſter, about 2 Foot and a half in Diameter, and of a 
Height proportionable (viz. of about twenty Yards, the loweſt Boughs of 
which were about 30 Foot above the Ground) did ſpread and flouriſh on eve- 
ry Side alike, though it had no Root at all towards three Quarters of its Si- 
tuation, but only towafd one Quarter, into which it ſpread its Roots very far 
and large, divers of them reaching about 70 or 80 Foot from the Body of 
the Tree: The Reaſon of which ſpreading, was occaſioned by its being plant- 
ed juſt within the ſquare Angle of the Corner of a deep, thick, and {tron 
Stone-Wall, which was as a kind of Banking or Wharfing againit a River 
that ran by it. ” WE 
Upon Conſideration of theſe, and divers other Obſervations and Experi- 
ments, I am of Opinion, 1. That the Sap (moſt of it, if not all) aſcends 
in the Veſſels of the lignous Part of the Tree, and not in the cortical Part, 
nor between the cortical and lignous Parts, 2, That the Increaſe and 
Growth of a Tree in Thickneſs is by the Deſcent of the Sap, and not by 
the Aſcent. And if there were no Deſcent, a Tree would increaſe but ver 
little, if at all. 3. That there is a continual Circulation of the Sap, all the 
Summer Seaſon, and during ſuch time as the Sap is ſtirring, and not a 
Deſcent at Michaelmas only, as ſome have held. 
2. To me it ſeems very probable, that the Bodies of Plants, as well as zy E. H. A. 
thoſe of moving Animals, are nouriſhed and increaſed by a double Food; i. 


the 


= 


- 


W.... 
the one an impregnated Water, and the other an impregnated Air, and that 
without a convenient Supply of theſe two the Vegetable cannot ſubſiſt, at 
leaſt not increaſe. Theſe do mutually mix and coaleſce, and parts of the 
Air convert to Water, and parts of Water convert to Air. And as ſome ot 
this latter are rarified and freed from their Chains, and become ſpiritual and 
airy, fo others of the forementioned are clogged and fettered, and become 
debaſed. To this purpoſe all Plants as well as Animals, have a two-fo!d 
kind of Roots, one that branches and ſpreads into the Earth, and another 
that ſpreads and ſhoots into the Air: Both kinds of Roots ſerve to receive 
and carry their proper Nouriſhment to the Body of the Plant, and both 
ſerve alſo to convey and carry off the uſeleſs Recrements ; uſeleſs, I mean, any 
further within the Body of the Plant, though uſeful to it when they are ſepa- 
rated, and without it; the one for ſeaſoning the Earth and Water wherein 1! 
is planted, and the other for ſeaſoning and preparing the Air. | 


The Comm LXIX. I had an excellent Summer Apple containing abundance of very 
ble Pares if pleaſing Juice; it was of that kind, which never grows large. The Body by 
de Tree the Burden of the Fruit always wreathed towards the Ground, the Branches 


th th ; | | 5 * 55 
. of e were all curled, and full of Knots at every curſing, 4nd theſe Branches are 
„as ſoon as it is cut off, 


5, 5 By apt to grow, if a good Knot be ſet in the Ground, 
= 48. p.860, eſpecially about Candlemaſs. This Tree was hollow, and very near all the 
1452-919: Timber extremely rotten, from the Top of the Stem to the Root, and every 
Seck. L. 6, Sprig, how ſmall ſoever, appeared Cork- coloured and rotten at the Heart of 
| the Timber. And fo it was generally all over the Roots; and it is like it had 
been ſo many Years before; yet the Tree bore abundantly, with alternative 
Reſts every ſecond or third Year. The Fruit had ſcarce any Core; the Kernels 
were very ſmall, thin, and empty; nevertheleſs the Branches from the Knots 
grew well enough to repleniſh a Nurſery for me. This ſeems to intimate the 
Correſpondence between the pithy Part, Heart or Timber and the Seeds, 
And more to confirm this, a young Tree grew like a Sucker from the only 
ſound Root of the aforeſaid Apple-Tree. This Tree grew ſtraiter than others 
of the ſame kind uſually do; of which I conceive the Cauſe to be this, Suckers 
are commonly barren a pretty long time; and this continued barren till the 
Stem was ſtrong enough to bear the Fruit which loaded the Branches. But 
that which makes to our Purpoſe, is this: All the Fruit of this young Tree 
had full and ſound Kernels; and tho? it was the fame Fruit, growing from the 
Root of the ſame Tree, yet it ſeemed not altogether fo tender, delicious, and 
Juicy, as the Fruit of the old Tree: nor yet was the Tree ſo fruitful. The Sap 
in the old Tree was leſs diverted, it ſeems to ſuſtain the Life of the Timber. 
which was now conſumed, and thereby was wholly appropriated for the Leaf, 
Bloſſom and the Pulp of the Fruit. For I do not undertake, that the Sap yields 
no Relief to ſuſtain the Life and Growth of the Timber ordinarily, and whilſt 
the Timber 1s entire: But I rather conceive, that there is a more immediate 
and peculiar relation between the Sap and pulpous Fruit, and the like between 
the Timber or whole Stock, and the Root of the Tree, to tranſmit the ſame 
Spirit and Nature to the Seed, of what Kind ſoever it be. 


Some 
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Some are of Opinion, that there paſſes into the Timber no Part of mere 
Earth to ſuſtain the Life and Growth of the Plant, but it only feeds on the 
fucculent Part, aſcending by the Roots, and on the Air, and the Moiſture 
which the Dews of Heaven, the rainy Seaſons, and the Air afford. And if 
we conſider, that ſome lofty Trees grow upon the Rocks, where little or no 
Earth can be found; as alſo, how largely the Oak and Pear-T'ree grows and 
ſpreads; and how many Years the one bears Acorns, the other Pears; ſome- 
times to the Quantity of yielding five or ſix Hogſheads Yearly (as I have 
known them do) and in Compariſon, how little Waſte of Earth about the 
Roots appears; we may find more Cauſe to attribute this large Expence of 
Materials to the perpetual Supply of Moiſture, than of much Earth. I will 
75 you an Experiment, which may ſeem to determine the Point, though 
yet ſuſpend my Judgment. 1 ON 
I took the largeſt Kentih Codlins, Pearmains, Pepins, and Deuxans; I 
withered them (which may be ſoon done many Ways) and then I cut them 
in the middle, quite thorough the midſt of the Kernels: Having carried them 
ſome Days in my Pocket, all that ſaw them took them to be very Wood, 
and they were indeed like very cloſe Cork : And ſome philoſophical Perſons 
(though I affirmed no Falſehood, but concealed the whole Matter) did upon 
the View, ſpread it abroad, that I had the Art of converting all Fruit into 
Wood ; Pulp and Kernels and all was Wood. The ſame may be done upon 
Pears, Cucumbers, Turnips, and all the Grains and Vegetable Seeds, that 
are ſtuck in them, and are cheriſhed by a Supply of marly Water; thus I 
have had the Blades of Wheat and theHalme of Peaſe grow out of them to the 
length of a Foot: And then, by hanging it in a Cloſet, all becomes turned 
into Wood ; and in ſome time after all is turned into Duſt and Earth. And 
as we are well taught by Mr. Boyle, that pure Liquids may be converted into 
Earth; ſo theſe terreſtial Parts of the Fruit may be, from the Liquors thither 
collected, and derived from the Maſs of the Earth, _ 
But to return to the clearing of the Affinities above claimed, I inſtance in 
Barberry-Roots, perforated by me, which bore Berries that had no Stones 
at all; and in hollowed Apple-Trees the Kernels will be very thin, and emp- 
ty Skins, and uncapable of Growth. Gardeners tell me, that if you take 
the hard Stick out of the Root of Parſly, it will bear no kind of Seed. But 
it may be objected, that a very hollow Oak and an hollow Elm do bear preg- 
nant Seed. I anſwer, That an Elm is all Timber to the Bark; and an Oak, 
when it is all putrid at the Heart, yet may have firm Wood enough to convey 
the Spirit of the Root into the Acorn; and the Roots may be ſound, when 
the Body of the Tree is much decayed by Rain beating in at the lopped Tops, 
or by other Paſſages thro? the Bark. We lee that Beans, Wheat, and other 
Grains, grow kindly, if the Eye and Parts next adjoining be whole, tho“ the 
Beans be full of great Holes in other Parts, or the main Body of the Wheat 
be cut off with Sciſſors. However, let the Objection give us the more Cau- 
tion, that if we deſign to have Fruit without Stones, the Perforation be the 


bolder and the more compleat. 
A nd 
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And to proceed further, Some Trees are leſs fruitful, or altogether bar 
ren, by the exceſſive Growth or Firmneſs of the Timber: and theſe arc 
recovered by croſs deep Hackings through the Bark, and ſuch Injuries done 
to the Timber, both in the Stem and main Roots; and they cleave the Roots, 
and put a Stone in the Cleft, that it may not cloſe again roo haſtily, If thi: 
Violence be not done both to the Stem and Roots; the Remedy may fail, 
We ſee alſo, that Vines are leſs fruitful, when they permitted to run ou: 
into many woody Branches mee 01}. ©3.- + 
To ſhew allo the Proximity between the Sap of the Bark, and the Puli 
of the Fruit. I did in the Summer-time make Reſts for Water on the Body 
of the Kentiſh Codlin-Trees, and cauſed Water to be frequently poured into 
thoſe Cavities. The Effect was this: The Apples grew to an extraordinary 
Bigneſs, and were very inſipid; and many of them had Parts in appearance 
much like the Pulp of Lemons. Some] ſuffered to hang on the Tree as long 
as they would, and thoſe became full of Spots of the Colour of Cork, or like 
the Rottenneſs of an Apple. 0 35.31 een S3HDD e441 

I omit the reſt, and haſten to redouble a Remark of the great Uſe which 
may be made of the chiefeſt Experiment. The Graft carries the Maſtery 
from the Stock for the Pulp of the Fruit; ſo that we have little hope of much 
change by mere Graftings, how oft ſoever reiterated. But if after many, and 
ſtrange, and choice Engraftings, you ſet the Kernel, Stone, or Seed of the 
grafted Fruit in a kind Mould, you may then expect ſome new or mingled 


Find of Plant, as Semi-Apricocks, &c. And thus the Almond and Peach 


may by many Changes in the Graftings, and by Inteneration of the Stones o. 
the Peaches, and of the Shells of the Almond, and by Terebrations of the 
Stem and Root, here and there, alter their Guiſes, ſo that the Coat of the 
Almond may approach to the Pulp of the Peach; and the Kernel of a Peach 
be enlarged to a kind of Almond. And great ſtore of better Contrivances 
may from hence take riſe. WL. 96 + ATION 1151 


Ol ſervari- LXV. It is very difficult to determine whether Salt or Water be the 


ens concern 


ing Vegeta- 
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nearer and more original Principle of all mixed Bodies; or the more copious, 
more active, or more influencing, in this or that Body. But this we have 
before our Eyes, that. Birch and Alder feed more kindly on a thin uligi- 
nous Moiſture; the Elm, Pine, Firr, Pitch, and Cypreſs, chuſe a ſtronger 
Liquor: Yet theſe and many more of the wideſt Difference, are ſometimes 
ſeen to draw their whole Suſtenance, Bulk, and Ornaments, whether annual 
or perennial, from the Liquors they find in the ſame Piece of Ground, and 
from the ambient Air, and Dews 3 when as yet by our beſt Diligence we 
cannot diſtinguiſh rhe Liquors or Salts cloſely approaching their ſeveral 
Roots. And we may change all the Farth totally from the Roots of Trees, 
whoſe Barks, Sap, Fruit and Seed have very much differing Salts, and are of 
very different kinds; and yet ſee each Tree proſper the better by the exchange. 
Hence we may ſuſpect, that the very Contexture of their Bodies, from the 
firſt ſpurring of the Seed, and as they are formed gradually from the inviſible 
Principles or Spirit and Vigour of their Seeds, however ſmall and impercep- 
tible, are the natural Alembicks, where the common Rain- Water and Air, are 


digeſted 
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digeſted into very much differing Leaves, Fruit, Seed, Roſins, Gums, cool- 
ing Juleps, Sc. perhaps as the Cow's Belly converts the common Juice of 
all ſorts of Graſs into Milk; or as the Bee ferments the Dew of all Flowers 
into Honey and Wax. | | | 
We ſee allo, that an Handful of Moſs, ſometimes above a Span long, and 
reſembling Vegetables, grows out of a ſmall Oyſter-ſhell, without Earth, 
Dirt or Sand, for the Relief of the Root; Trees out of bare Rocks, and the 
annual Attire of Harts and Bucks, out of their bony Heads. Whence we 
may eaſily apprehend, how the Seeds in their Time, and afterwards the 
Roots, Stems, and Leaves of Trees, may be the proper Strainers to ge- 
nerate the peculiar Saps and Juices; and perhaps to ferment and boil the 
— into their ſeveral Salts. It may paſs for a Reſemblance, if not for 
an Inſtance, that che Juice of ſome ſweet Pears may be dried into a very ſweet 
Sugar; and the Juice of ſome other Pears is ſo fierce, that at the open- 
ing the Rind wich the Teeth, it doth almoſt ſuffocate, as if it would 
kill dead immediatly; and yet this Juice by Time and ſeaſonable Ma- 
turation becomes ſweet, winy and luſcious. And we hear of divers Exo- 
tick Fruits that will kill outright, and that fo quick as may challenge the 
. Hierceſt Menſtruum of an expert Chymiſt. Now as the Horns of a Stag have 
their whole Growth and Virtu: from the protruding Blood and Spirits of the 
Animal, the Moſs (as by the Microſcope appears when withered) from the 
inward Shell of the Qyſter and the marine Water: So in Plants, the Sap 
may by Hearers and Coolers, and other Changes in Summer, Autumn and 
Winter, by Winds and compreſſing Air, be hardened into Timber, Seeds, 
and their Stones and Kernels. All ſeems to be but Sap at the firſt Draught, 
or little elſe beſides pure Air and Water, till theſe be concreted into pecu- 
liar Salts by more curious Strainers, and by more ſubtile Boilers than Art hath 
hitherto deviſed. And this was my Aim in a former Paper, where by a 7:7. Sag. 
light and curſory Alluſion, I compared the Motion of Sap in Vegetables LX. a. 
to the Deſcent of Liquors in an Alembick : I had no thought of ſquaring the 
Compariſon to agree in all Circumſtances ; neither had I any Fancy, that 
the Sap in Winter deſcended to the Root, ſince I ſaw an Apple-Tree, that 
yielded four or five Hogſheads of ſtrong Cyder yearly, and a Pear-Tree that 
yielded more Perry; yet both growing on a dry Ground, where they could 
get no other Liquor than what the Clouds and the Air afforded. Yet I con- 
ceive, that theſe Trees have an Intercourſe of peculiar Spirits ſome way 


linked together, and vigorouſly co-operating, from the very Fibres of the 
loweſt Roots to the Top Leaves. | 


LXXI. The Antients generally intituled the Earth to the Production of are 2 
the Animals, Vegetables and other Bodies upon and about it: But ſeveral ofZ#xperimens 
the Moderns, and ſome of very great Name too, both here and abroad, isles 
have given their Vote in behalf of Water. My Lord Bacon is of Opinion. ty 3 
That for Nouriſbment of Vegetables the Water is almoſt all in all, and that "Latent 
Earth doth but keep the Plant upright, and ſave it from Over-heat and Over- 
cold. Others there are who are ſtill more expreſs ; and aſſert, Water to 
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be the only Principle or Ingredient of all Natural Things. They ſuppoſe, 
that, by I cannot tell what Proceſs of Nature, Water is tranſmuted into 
Stones, into Plants, and, in brief, all other Subſtances whatever. Helmont 
particularly, and his Followers, are very poſitive in this; and offer ſome Ex- 
periments to render it credible ; and Mr. Boyle diſcovers a great Propenſity 
to the ſame Thoughts and Opinion they had. Os 

The Experiments they inſiſt upon are chiefly two: the firſt is, That Mint 
and ſeveral other Plants proſper and thrive very. greatly in Water. The 
other is this: They take a certain Quantity of Earth, and bake it in an 
Oven; then they weigh it, and put it into an earthen Pot; having well 
watered this Earth, they make choice of ſome fit Plant, which being firſt 
carefully weighed, they ſet in it. There they let it grow, continuing to 
water it for ſome time, till it is much advanced in bigneſs. Then they take 
it up, and though the Bulk and Weight of the Plant be much greater than 
- when firſt ſet, yet upon baking the Earth, and weighing it, as at firſt, they 
find it little or not at all diminiſhed in Weight; and therefore conclude, it 
is not the Earth, but Water that nouriſhes, and is turned into the Subſtance. 
of the Plant. 5 

I mult confeſs, I cannot fee how this Experiment can ever be made with 
the Nicety and Juſtneſs that is requiſite. However, nothing like what 
theſe Gentlemen would infer, can poſſibly be concluded from it ; unleſs 
Water, which they ſo plentifully beſtow upon the Plant, in this Experiment, 


be pure, homogeneous, and not charged with any terreſtrial Mixture; for 


if it be, the Plant, after all, may owe its growth and increaſe intirely to 
chat. 5 

Some Waters indeed, are ſo very clear and tranſparent, that one would 
not eaſily ſuſpect any terreſtrial Matter were latent in them: Yet that 1s far 
ſhort of a Proof, that in reality there is none. For they may be highly ſatu- 
rated with ſuch Matter, though the Eye be not preſently able to deſcry or 
diſcern it. If pure and abſolutely refined Silver be perfectly diſſolved in 
Spirit of Nitre, or Aqua fortis, that is rectified and throughly fine, it does not 
darken the Menſtruum, or render it leſs pellucid than before. 

But, after all, I never met with any Water, that however freſh, and new- 
ly taken out of the Spring, did not exhibit even to the naked Eye, great 
numbers of exceeding {mall terreſtrial Particles, diſſeminated through all Parts 
of it. Thicker and craſſer Water exhibits them ſtill in greater Plenty. 

| Theſe are of two general Kinds. The one a vegetable terreſtrial Mat- 

ter, conſiſting of very different Corpuſcles, ſome whereof are proper for the 
Formation and Increment of one ſort of Plant, and ſome of another; as alſo 
ſome of the Nouriſhment of one ſort of the ſame Plant, and ſome another. 

The other kind of Particles ſuſtained in Water, are of a mineral Nature: 
In ſome Springs we find common Salt, in others Vitriol, in others Alum, 
Nitre, Spar, Oaker, Sc. Nay, frequently ſeveral of thele, or other Minerals, 
all in the ſame Spring. All Water whatever is much charged with the 
vegetable Matter, this being fine, light, and eaſily moveable. As for the 
Mineral, the Water of Springs contains more of it, than that of Rivers, 

| I eſpecially 
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eſpecially when at a Diſtance from their Sources; and that of Rivers, more 
than the Water that falls in Rain. 

If any one (who deſires further Satisfaction herein) put Water into a 
clear Glaſs Vial, ſtopping it cloſe to keep Duft, and other exterior Mat- 
ters out, and let it ſtand without ſtirring it, for ſome Days, he will then 
find a conſiderable Quantity of terreſtrial Matter in the Water, however 
pure and free it might appear when firſt put into the Vial, He will in a very 
ſhort time obſerve, as I have frequently done, the Corpuſcles, that were at 
firſt, while the Water was agitated and kept in Motion, ſeparate and hardly 
viſible, by Degrees as the Water permits by its becoming more {till and at 
reſt, aſſembling and combining together; by that Means forming ſomewhat 
larger and more conſpicuous Molecule. Afterwards he may behold theſe join- 
ing, and fixing to each other; by that Means forming large thin Maſles, 
_ appearing like Nubeculæ, or Clouds in the Water, which grow more thick 
and opaque, by the continual appulſe and accretion of freſh Matter: It 
the ſaid Matter be chiefly of the Vegetable Kind, it will be ſuſtained in the 
Water, and diſcover at length a green Colour, becoming ſtill more of that 
Colour; I mean an higher and more ſaturate green, as the Matter thickens 
and increaſes. But if there be any conſiderable Quantity of mere Mineral 
Matter in the Water, this being of a greater ſpecifick Gravity than the Ve- 
getable, as the Particles of it unite and combine in fuch Number, till the 
form a Moleculz, the Impetus of whole Gravity ſurpaſſes that of the Re- 
ſiſtance of the Water, ſubſides a great deal of it to the Bottom. Nor does 
it only fall down itſelf, but frequently intangling with the Vegetable Nubeculæ, 
forces them down along with it. EE 1 

Upon the Whole, it is palpable and beyond reaſonable Conteſt, that 
Water contains in it a very conſiderable Quantity of terreſtrial Mat- 
ter. ä | 
Now the Queſtion is, To which of theſe, the Water or the earthy Mat- 
ter ſuſtained in it, Vegetables owe their growth and increaſe, 

For deciding of which, I conceive the following Experiments may af- 
ford ſome Light: And I can fately ſay, they were made with due Care and 
Exactneſs. 

An. 1691, I choſe ſeveral Glaſs Vials, that were all, as near as poſſible, 
of the ſame ſhape and bigneſs. After I had put what Water I thought fit 
into every one of them, and taken an account of the Weight of it, I ſtrain- 
ed and tied over the Orifice of each Vial, a Piece of Parchment, havin 
an Hole in the Middle of it, large enough to admit the Stem of the 
Plant I deſigned to ſet in the Vial; without the confining or ſtraitning 
it ſo as to impede its Growth. My Intention in this was to prevent the 
encloſed Water from evaporating or aſcending by any other Way than 
only through the Plant that is to be ſet therein. Then I made choice of 
ſeveral Sprigs of Mint, and other Plants, that were, as near as I could 
poſſibly judge, alike, freſh, ſound, and lively. Having taken the Weight 
of each, I placed it in a Vial, ordered as above; and as the Plant imbibed, 
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and drew off the Water, I took care to add more of the ſame from Time to 
Time ; keeping an Account of the Weight of all I added. Each of the Glaſ. 
ſes were, for better Diſtinction, and the more eaſy keeping a Regiſter of all 
. Circumſtances, noted with a different Mark or Letter, A, B, C, &c. and 
all ſet in a Row, in the ſame Window, in ſuch manner 'that all might par- 
take alike of Air, Light and Sun. Thus they continued from July 2oth to 
October 5th, which was juſt ſeventy-ſeven Days. Then I took them our, 
weighed the Water in each Vial, and the Plant likewiſe, adding to its Weight 
that of all the Leaves that had fallen off, during the Time that it ſtood thus. 
And laſtly, I computed how much each Plant had gained; and how much 
Water was ſpent upon it. The Particulars are as follow: 1 


o 


— 


Diſſinc. Me PlamWeight| | The proporci- 
tion of | The ſeveral Sorts of | when | when | gained Expenceſon of the En- 
| the | Plants and Water. | put taten in 77 ff Wa- F" 5 of the 
iGlaſſes.| 2 in. out. | Days. ter. 3 
A. Common Spear- Mint ſet] gr. gr. | gr. gr. | 
| in Spring-Water. | 27 | 42 | 15 | 2558 1 % 170.3. | 
. 6 Spear-Mint, il | | | 
| Rain-Water. 282 | 453 | 173 | 3004 [r, 17123 
C. Common Sbear-Mint, in c ä 
Thames-MWater. 28 54 | 26 | 2493 fl, 10 9572 
D. Common Solanum, or 
Night- Shade, in Spring- = 
Water. 49 | 106 57 | 3708 [t, % 65.4; 5 
E. |Lathyris, ſeu Cataputia ig 
Gerb. in Spring- Water. 98 1012 33 | 2501 Jr, 70 7144 
* 5 is 


J 1 
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The common Solanum in the Vial D. had ſeveral Buds upon it when firſt 
ſet in the Water: Theſe in ſome Days became fair Flowers, which were at 
length ſucceeded by Berries, | 
Iwo other Vials F. and G. were filled, the former with Rain, the other with 
Spring- Water, at the ſame Time as thoſe above-mentioned were; and ſtood 
as long as they did. But they had neither of them any Plant; my Deſign in 

theſe being only to inform myſelf, whether any Water exhaled out of the 
Glaſſes, otherwiſe than thorow the Bodies of the Plants. The Orifices of theſe 


two 


„ 1 
two Glaſſes were covered with Parchment, each Piece of it being perforated 
with an Hole of the ſame Bigneſs with thoſe of the Vials above. In this 1 
ſuſpended a Bit of Stick about the Thickneſs of the Stem of one of the afore- 
ſaid Plants, but not reaching down to the Surface of the included Water: 
put them in thus, that the Water in thoſe might not have more Scope to 
evaporate than that in the other Vials. Thus they ſtood the whole feventy- 
ſeven Days, in the ſame Window with the reſt ; when upon Examination, I 
found none of the Water in theſe waſted or gone off; though I obſerved, both 
in theſe, and the reſt, eſpecially after hot Weather, imall Drops of Water, 
not unlike Dew, adhering to the inſides of the GlzNes, that Part of them I 
mean that was above the Surface of the encloſed Water. 4 

The Water in theſe two Glafles, that had no Plants in them, at the End of | | 
the Experiment, exhibited a larger Qu.nti:y of terreſtrial Matter, than that, 
ia any of thoſe that had the Plants in tnem, did; the Sediment at the Bottom 
of the Vials was greater, and the /Ybecule diffuſed through the Body of the 
Water thicker. And of that which was in the others, tome of it proceeded 
from certain ſmall Leaves that had fallen from that Part of the Stems of the 
Plants that was within the Water, wherein they roticd and diſſolved. | 

The terreſtrial Matter in the Rain- Water, was finer than that in the 
Spring-Water. i 7 5 . 
An. 1692. I repeated the Experiment; the Plants were all Spear-Mint, 
the moſt kindly, freſh, ſprightly Snoots I could chuſe. The Vials were ſer 
in a Line in a South Window, where they ſtood from June 2. to July 28. 


which was juſt fifty-ſix Days. 1 


1Diſtinc- Wt. of Fianis wv eight EX Proportion of the = | 
tion of The ſeveral Sorts | when chen gained pence | growth of the 7 
the 1 of Waters. put | talen in 56 Ma- Plant to the Ex. ö 
1 | | in. | cul, ' Days. ter. pence of Mater. 
gr. gr. | gr. | gr- ö 
H. |Hyde-park Conduit Water.\ 127 | 225 | 128 14190 1, % 110217 

I. Hyde-parł Conduit Maler. 110 | 249 | 139 13140 1, % 94213 , 
K. |Hyde-park Conduit Water, 
in which was diſſolv d an 

Ounce and an half of com- | i 

| mon Garden Earth. 76 | 244 | 168 | 10731| 1, 7 63 437 [ 

IL. Hyde part Mater, with the | 125 | 
ſame Quantity of Garden. ; 

| Mould as in the former. | 92 | 376 | 284 | 14950] 1, t0 52 433 | 

M. |Hyde-park Water diſtilled | | 
off with a gentle Still. 114 | 155 | 41 | 8803 1, % 21422 | 

N. |Refidue of the Water which ; 

| remained inthe Still after | . 

that in M. was diſtilled off.) 51 175 | 94 1 4344 1, 70 46 22 


42 
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The Plant which was ſet in H. was all along a very kindly Plant; and 
had run up to above two Foot in Height. It had ſhot but one conſiderable 
collateral Branch, but had ſent forth many and long Roots, from which 
ſprung very numerous, though ſmall and ſhort leſſer Fibres. Theſe leſſer 
Roots come out of the larger, on two oppoſite Sides, for the moſt part; fo 
that each Root with its Fibrillgæ, appeared not unlike a ſmall Feather; to 
theſe Hibrillæ adhered pretty much terreſtrial Matter. In the Water, which 
was at laſt thick and turbid, was a green Subſtance, reſembling a fine thin 
Conlerve. | „ 

The Plant in 7, was as kindly as the former, but had ſhot no collateral 
Branches. Its Roots, the Water, and the green Subſtance, all much as in 
the former. i | 

The Flant in K. though it had the Misfortune to be annoyed with many 
ſmall Inſects that happened to fix upon it, yet had ſhot very conſiderable 
collateral Branches; and at leaſt as many Roots, as either that in H. or J. 
which had a much greater Quantity of terreſtrial Matter adhering to the 
Extremities of them; the ſame green Subſtance here that was in the two 
preceding. „ | _ 

The Plant in L. was far more flouriſhing than any of the precedent, had 
ſeveral very conſiderable collateral Branches, and very numerous Roots ; to 
which terreſtrial Matter adhered very copiouſly: The Earth in both theſe 
Glaſſes, K. and L. was very ſenſibly and conſiderably waſted, and lefs than 
when firſt put in; the ſame ſort of green Subſtance here, as in thoſe 
above. „ 
The Plant in M. was pretty kindly, and had two ſmall collateral Branches, 
and ſeveral Roots, though not ſo many as that in H. or IJ. but as much ter- 
reſtrial Matter adhering to them as thoſe had; the Water was pretty thick, 
having very numerous {mall terreſtrial Particles ſwimming in it, and ſome 
Sediment at the Bottom of the Glaſs. This Glaſs had none of the green Mat- 
ter above- mentioned in it. | 

The Water in N. was very turbid, and as high-coloured (reddiſh) as or- 
dinary Beer : The Plant in it was very lively, and had ſent out ſix collateral 
Branches, and ſeveral Roots. 5 : 
O. Hyde- Park Conduit Water, in which was diſſolved a Drachm of 
Nitre. 

The Mint ſet in this, ſuddenly began to wither and decay; and died 
in a few Days. As likewiſe did two more Sprigs, that were ſet in it, ſuc- 
ceſſively. In another Glaſs, I diflolved a Ounce of good Garden Mould, 
and a Drachm of Nitre; and in a third, half an Ounce of Wood-A ſhes, and 
a Drachm of Nitre ; but the Plants in theſe ſucceeded no better than in 
the former. 85 | | 
P. Hyde- Park Conduit Water. In this I fixed a Glaſs Tube, about 10 In- 
ches long, the Bore about 35 of an Inch in Diameter, filled with very fine 
and white Sand, which I kept from falling down out of the Tube into the 
Vial, by tying a thin Piece of Silk, over that End of the Tube that was 
downwards. Upon Immerſion of the lower End of it into the Water, this 


by 
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by little and little aſcended quite to the upper Orifice of the Tube. And 


yet in all the fifty - ſix Days which it ſtood thus, a very inconſiderable Quan- 
tity of Water had gone off, viz. ſcarcely 20 Grains, though the Sand con- 
tinued moiſt up to the Top till the very laſt. The Water had imparted a green 
Tincture to the Sand, quite to the very Top of the Tube, and in the Vial it 
had precipitated a greeniſh Sediment mixed with black; to the Bottom and 


Side of the Tube, as far as it was immerſed in the Water, adhered pretty 


much of the green Subſtance deſcribed above. 
9. R. S. &c. Several Plants ſet in Vials, ordered in like manner as thoſe 
above, in OZ. and the following colder Months; theſe throve not ncar fo 
much, nor did the Water aſcend in nigh the Quantity it did in the hotter 
Seaſons, in which the before recited Trials were made. | 
1. In Plants of the ſame Kind, the leſs they are in Bulk the ſmaller 
the Quantity of the fluid Maſs in which they are ſet, is drawn off ; the 
Diſpendium of it, where the Maſs is of equal Thickneſs, being pretty 
nearly proportioned to the Bulk of the Plant. Thus that in the Glaſs, 
marked 4. which weighed only 27 Grains, drew off but 2558 Grains of 
the Fluid: And that in B. which weighed only 284 took up but 3004 Grains, 
whereas that in H. which weighed 127 Grains, ſpent 14190 Grains of the 
liquid Maſs. 
The Water ſeems to aſcend up the Veſſels of Plants in much the ſame man- 

ner as up a Filtre; and it is no great Wonder that a large Filtre ſhould draw 
off more Water than a leſſer; or that a Plant that has more and larger Vel- 
ſels ſhould take up a greater Share of the Fluid in which it is ſet, than one 
that has fewer and ſmaller ones can. „ 

2. The much greateſt Part of the fluid Maſs that is thus drawn off, and 
conveyed into Plants, does not ſettle or abide there; but paſſes through the 
Pores of them, and exhales up into the Atmoſphere, That the Water, in 
theſe Experiments, aſcended only through the Veſſels of the Plants, is certain, 
The Glaſſes F. and G. that had no Plants in them, though diſpoſed of in like 
manner as the reſt, remained, at the End of the Experiment, as at firſt, and 
none of the Water was gone off; and that the greateit Part” of it flies 
off from the Plant into the Atmoſphere, 1s as certain, The leaſt Pro- 
portion of Water expended was to the augment of the Plant, as % or 50 
to 1. And in ſome the Weight of the Water drawn off, was 10, 200, 
nay, in one above 700 times as much as the Plant had received of Ad— 


dition. 
This ſo continual an Emiſſion and Detachment of Water, in fo great 
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Plenty from the Parts of Plants, affords us a manifeſt Reaſon why Countries 


that abound with Trees and the larger I eſpecially, ſhould be very 
obnoxious to Damps, great Humidity in the Air, and more frequent Rains, 
than others that are more open and free. The great Moiſture in the Air 
was a mighty Inconvenience and Annoyance to thole who frit ſettlec in Ame- 
rica; which at that Time was much overgrown with Woods and Groves: 
But as theſe were burnt and deſtroyed, to make Way for Habitation and 
| | Culture 
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Culture of the Earth, the Air mended, and cleared up apace, changing into 
a Temper much more dry and ſerene than before. 

Nor does this Humidity go off pure and alone, but uſually bears forth with 
it many Parts of the ſame Nature, with thoſe whereof the Plant, through 
which it paſſes, conſiſts, The craſſer indeed are not ſo eaſily born up into 
the Atmoſphere, but are uſually depoſited on the Surface of the Flowers, 
Leaves, and other Parts of the Plants: Hence comes our Manna's, our Ho- 
ney's, and other gummous Exſudations of Vegetables. But the finer and 
lighter Parts are with greater Eaſe ſent up into the Atmoſphere z thence they 
are conveyed to our Organs of Smell, by the Air we draw in Reſpiration ; 
and are pleaſant or offenſive, beneficent or injurious to us, according to the 
Nature of the Plants from whence they ariſe. And fince theſe owe their 
Riſe to the Water that aſcends out of the Earth, through the Bodies of Plants, 
we cannot be far to ſeek for the Cauſe why they are the more numerous in the 
Air; and we find a greater Quantity of Odovrs exhaling from Vegetables, in 
warm, humid Seaſons, than in any others whatever. 5 

3. A great Part of the terreſtrial Matter, that is mixed with the Water, 
aſcends up into the Plants as well as the Water. There was much more 
_ terreſtrial Matter at the End of the Experiment, in the Water of the Glaſſes 
F. and G. that had no Plants in them, than in thoſe that had Plants, The 
 Garden-mould diſſolved in the Glaſſes, K. and L. was conſiderably dimi- 
niſhed and carried off. Nay, the terreſtrial and vegetable Matter was born 
up in the Tubes filled with Sand, Cotton, Sc. in that Quantity as to be 
evident even to Senſe. 

If I may be permitted to look abroad a while, towards our Shores and 
Parts within the Verge of the Sea, theſe will preſent us with a large Scene 
of Plants, that along with the Vegetables, take up into them mere mineral 
Matter alſo, in a great Abundance. Such are our Sea-purſlains, the ſeveral 
forts of Alga's, of Samphires and other marine Plants. Theſe contain com- 
mon-Sea-Salt, which is all one with the Foſſile, in ſuch Plenty, as not only 


to be plainly diſtinguiſhed on the Palate, but may be drawn forth of them 
in conſiderable Quantity. 8 

How apt, and how much diſpoſed this vegetable Matter, being ſo very 
fine and light, is to attend Water in all its Motions, and follow it into each 
of its Receſſes, is manifeſt, not only from the Inſtances above alledged, but 
many others. Percolate it with all the Care imaginable, filter it with ever 
ſo many Filtrations, yet ſome terreſtrial Matter will remain; it is true, the 
Fluid will be thinner every time than other, and more diſengaged of the ſaid 
Matter; but never wholly free and clear. „„ EE 

I have filtred Water through ſeveral Sheets of thick Paper, and after that, 
through very cloſe fine Cloth, twelve times doubled ; nay, I have done this 
over and over, and yet a conſiderable Quantity of this Matter diſcovered it 
ſelf in the Water after all. It is true, filtring and diſtilling of Water inter- 
cepts, and makes it quit ſome of the earthy Matter it was before impregnated 


withal ; but then that which continues with the Water after this, is fine and 
an mm — light, 
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light, and ſuch conſequently, as is in a peculiar manner fit for the growth, 
and nouriſhment of Vegetables. And this is the caſe of Rain-water ; the 
quantity of terreſtrial Matter it bears upon the Atmoſphere 1s not great: 
But that which it does bear up, is mainly of that light kind of vegetable 
Matter, and that too perfectly diſſolved, and reduced to ſingle Corpuſcles, 
all fit to enter the Tubules and Veſſels of Plants. On which account *tis, 
that this Water is ſo very fertile and prolifick. But the mineral Matter is, 
a great deal of it, not only groſs and ponderous, but ſcabrous and inflexi- 
ble, and ſo not diſpoſed to enter the Pores of the Root. And a great many 
of the ſimple vegetable Particles by degrees unite and form, ſome of them, 
{ſmall Clods or Moleculæ; ſuch as thoſe mentioned in , K and L, ſticking to 
the extremities of the Roots of thoſe Plants ; others of them intangle in a 
looſer manner, and form the Nubeculz, and green Bodies fo commonly ob- 
ſerved in ſtagnant Water. Theſe alſo when thus conjoined, are too big to 
enter the Pores, or aſcend up the Veſſels of Plants, which ſingly they might 
have done ; they who are converſant in Agriculture, will eaſily ſubſcribe to 
this. They are well aware, that be their Earth never ſo rich, ſo good, and 
ſo fit for the Production of Corn, or other Vegetables, little will come of 
it, unleſs the Parts be ſeparated and looſe. *Tis on this account they be- 
ſtow the Pains they do in Culture of it, in digging, plowing, harrowing, 
and breaking of the clodded Lumps of Earth. Tis the fame way that Sea- 
Salt, Nitre, and other Salts, promote Vegetation, they looſen the Earth, and 
ſeparate the concreted Parts of it, by that means fitting and diſpoſing them 
to be aſſumed by the Water: And carried up into the Seed or Plant, for its 
Formation and Augment. There's no Man but muſt obſerve, how apt all 
ſorts of Salts are to be wrought upon by Moiſture, how eaſily they liquate 
and run with it: And when theie are drawn off, and have deſerted the 
Lumps, wherewith they are incorporated, thoſe muſt moulder immediate- 
ly, and fall aſunder of courſe. The hardeſt Stone we meet with, if it hap- 
pen, as frequently it does, to have any ſort of Salt intermixt with the 
Sand of which it conſiſts, upon being expoſcd to humid Air, in a ſhort 
time diſſolves and crumbles all to pieces, and much more will clodded Earth 
or Clay, which is not of near ſo compact and ſolid a Conſtitution as Stone 
is. The ſame way likewiſe is Lime ſerviceable in this Affair: It is well 
known how apt it is to be put into Ferment and Commotion by Water, nor 
can ſuch Commotion ever happen, when Lime is mixt with Earth, how- 
ever hard and clodded that may be, without opening and looſening of 
it. | 


| 4. The Plant is more or leſs nouriſhed and augmented in Proportion as 
the Water, in which it ftauds, contains a ſmaller or greater quantity of proper 
terreſtrial Matter in it. The Truth of this Propoſition, is ſo eminently 
diſcernable through the whole Proceſs of theſe 'Trials, that I think 
no doubt can be made of it. The Mint in the Glaſs C was much of the 
fame Bulk and Weight with thoſe in A and B. But the Water, in 
Pol. II. 2 2 2 2 5 Which 
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which that was, being River-water, which was apparently ſtor'd more co- 
piouſly with terreſtrial Matter than the Spring or Rain-water, wherein they 
ſtood, were, it had thriven to almoſt double the Bulk that either of them 
had ; and with a leſs Expence of Water too. So likewiſe the Mint in L. in 
whoſe Water was diſſolved a ſmall Quantity of good Garden- Mould, tho 
it had the Diſadvantage to be leſs when firſt ſet, than either of the Mints 
in II. or I. whoſe Water was the very fame with this in L. but had none 
of that Earth mixed with it; yet in a ſhort time, the Plant not only 

vertook, but much outſtripped thoſe, and at the End of the Experi- 
ment, was very conſiderably bigger and heavier than either of them. In 
like manner, the Mint in N, tho' leſs at the beginning than that in A. 
being ſet in that thick, turbid, feculent Water, that remained behind, 
after that wherein M. was placed, was ſtill'd off, had, in fine, more than 
doubled its original Weight and Bulk, and received above twice the addi- 
tional Encreaſe than that in M. which ſtood in the thinner diſtill'd Water 
had done; and, which is not leis conſiderable, had not drawn off half the 

Juantity of Water that had. Ft 

Why in the beginning of this Article, I limit the Proportion of the Aug- 
ment of the Plant to the quantity of proper terreſtrial Matter in the Water, 
is, becauſe all, even the vegetable Matter, to ſay nothing of the mineral, 
is not proper for the Nouriſhment of every Plant. There may be, and 
doubtleſs are, ſome parts in different Species of Plants, that may be much 
alike, and ſo owe their Supply to the ſame common Matter: But tis plain, 
all cannot. And there are other parts fo differing, that *tis no ways credi- 
ble they ſhould be formed all out of the ſame ſort of Corpuſcles. So far 
from it, that there want not good Indications, as we ſhall ſee by and by, 
that every kind of Vegetable requires a peculiar and ſpecifick Matter for 
its: Formation and Nouriſhment. Yea, each Part of the ſame Vegetable 
does fo, and there are very many and different Ingredients go to the Com- 
poſition of the fame individual Plant, If therefore the Soil, wherein any 
Vegetable or Sced is planted, contains all, or moſt of theſe Ingredients, 
and thoſe in due Quantity, *twill grow and thrive there, otherwiſe *twiil 
not. If there be not as many forts of Corpuſcles as are requiſite for the 
Conſtitution of the main and more eſſential parts of the Plant, *twill not 
proſper at all. If there be theſe, and not in a ſufficient Plenty, *twill ſtarve, 
and never arrive to its natural Stature; or if there be any the leſs neceſſary 
and eſſential Corpuſcles wanting, there will be ſome failure in the Plant, 
*twill be defective in Taſte, in Smell, in Colour, or ſome other way. 

But tho' a Tract of Land may happen not to contain Matter proper for 
the Conſtitution of ſome one peculiar kind of Plant, yet it may for ſeve- 
ral others; and thoſe much differing among. themſelves. The Vegetative 

Farticles are commixt and blended in the Earth, with all the Diverſity and 
Variety, as well as all the Uncertainty conceivable. | 

It is not poſſible to imagine how one, uniform, homogeneous Matter, 
having its Principles or original parts all of the {ame Subſtance, Conſtituti- 

on, 
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on, Magnitude, Figure and Gravity, ſhould ever conſtitute Bodies ſo egre- 
giouſly alike in all thoſe reſpects, as Vegetables of different kinds are; 
nay, even as the different Parts of the ſame Vegetable. That one ſhould 
carry a reſinous, another a milky, a third a yellow, a fourth a red Juice in 
its Veins ; one afford a fragrant, another an offenſive Smell; one be feet to 
the Taſte, another bitter, acrid, acerb, auitere, & that one ſhould be nous 
riſhing, another poiſonous, one purging, another aſtringent: in brief, that 
there ſhould be that vaſt difference in them, in their ſeveral Conſtitutions, 
Makes, Properties and Effects, and yet all ariſe from the very ſame ſort of 
Matter, would be very ſtrange. = | 
The Cataputia in the Glaſs H. received but very little Increaſe ; only 33 
gr. all the while it ſtood, tho' 2501 gr. of Water were ſpent upon it. I will 
not ſay the Reaſon was, becauſe the Water did not contain in it Matter fit 
and proper for the nouriſhment of that peculiar and remarkable Plant. No, it 
may be the Water was not a proper Medium for it to grow in; and we know 
there are very many Plants that will not thrive in it. 'Too much of that 
I. iquor in ſome Plants may probably hurry the terreſtrial Matter thro' their 
Veſſels too faſt for them to arreſt and lay hold of it. Be that as it will, 
tis moſt certain there are peculiar Soils that ſuit peculiar Plants: In Fing- 
land, Cherries are obſerv'd to ſucceed beſt in Kent; Apples in Herefordſhire ; 
_ Saffron in Cambridgeſhire; Woad in two or three of our Midland Counties; 
and Teazles in Somerſetſhire. This is an Obſervation that hath held in all 
parts of the World. But that Soil that is once proper and fit for the Pro- 
duction of ſome one ſort of Vegetables, does not ever continue to be ſo. 
No, in tract of time, it loſes that Property; but ſooner in ſome Lands, and 
later in others. If Wheat, for example, be ſown upon a Tract of Land, 
that is proper for that Grain, the firſt Crop will ſucceed very well, and per- 
haps the ſecond, and the third, as long as the Ground is in heart, as the 
Farmers ſpeak : But in a few Years 'twill produce no more, if ſowed 
with that Corn. Some other Grain indeed it may, as Barley; and after 
this has been ſown ſo often, that the Land can bring forth no more of the 
ſame, it may afterwards yield good Oats ; and perhaps Peale after them. 
At length 'twill become barren, the vegetative Matter that at firſt it abound- 
ed withal, being educed forth of it, by thoſe ſucceſſive Crops, and moſt 
of it born off; each ſort of Grain taking forth that peculiar Matter that is 
proper for its own Nouriſhment, ; | 
After all which, that very 'Tract of Land may be brought to produce a- 
nother Series of the ſame Vegetables ; but never till it is lupply'd with a 
new Fund of Matter, of like tort with that it at firſt containtd. This Sup- 
ply is made ſeveral ways: By the Ground's ly ing {allow 19me time, till the 
Rain has poured down a freih Stock upon it; or by the 'Tiller's Care in 
manuring it. PSs 
And tor further Evidence that this Supply is, in reality, of like ſort, 
we need only reffect a while upon thoie Manures that are found, by con- 
ſtant Experience, beſt to promote Vegetation, and the Fruitfulneſs of the 
| 222 2 Larth. 
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Earth; theſe are chiefly either Parts of Vegetables or Animals; which 
indeed either derive their own Nouriſhment immediately from vegetable 
Bodies, or from other Animals that do ſo. In particular, the Blood, Urine 
and Excrements of Animals, Shavings of Horns and of Hoofs, Hair, 
Wool, Feathers, calcined Shells, Lees of Wine, and of Beer ; Aſhes of 
all ſorts of vegetable Bodies, Leaves, Straw, Roots, and Stubble, turned 
into the Earth by Plowing, or otherwiſe to rot and diffolve there; theſe, I 
{ay, are our beſt Manures, and being vegetable Subſtances, when refunded 
back again into the Earth, ſerve for the Formation of other like Bodies. 

We meet with ſtill further Confirmations of the ſame things in our Gar- 
dens. The Trees, Shrubs and Herbs, cultivated in theſe, after they have 
continued in one Station, till they have drived thence the greater Parts of 
the Matter fit for their Augment, will decay and degenerate, unleſs either 
freſh Earth, or ſome fit Manure be applied unto them. Tis true, they 
may maintain themſelves there for ſome time, by ſending forth Roots, fur- 
ther and further to a great Extent all round, to fetch in more remote Pro- 
viſion : But at laſt all will fail, and they mult either have a freſh Supply 
brought to thern, or they themſelves be removed and tranſplanted to ſome 
Place better furniſhed with matter for their Subſiſtence. And accordingly 
Gardiners obſerve, that Plants that have ſtood a great while in a Place have 
longer Roots than uſual ; part of which they cut off when they tranſplant 
them to a freſh Soil, as now not of any further Uſe to them. ED 

All theſe Inſtances, to paſs over a great many others that might be al- 
ledged, point forth a particular terreſtrial Matter, and not Water only for 
the Subject to which Plants owe their Increaſe. Were it Water only, there 
would be no need of Manures, or of tranſplanting them frem Place to 

Place. The Rain falls in all Places alike, in this Field and in that 

indifferently; in one fide of an Orchard, or Garden, as well as another; 
Nor could there be any Reaſon, why a Tract of Land ſhould yield 
Wheat one Year, and not the next, ſince the Rain ſhowers down alike in 
each. | 

5. Vegetables are not formed of Water, but of a certain peculiar terreſtrial 
Matter. The Plant in E drew up into it 2501 gr. of the Fluid Mas ; 
and yet had received but 3 gr. and an half of Encreaſe from all that. The 
Mint in L. tho it had at firſt the diſadvantage to be much leſs than that in 
[, yet being ſet in Water wherewith Earth, was plentifully mixed, and that 
in J only in Water without any ſuch additional Earth, it had vaſtly outgrown 
the other, weighing at leaſt 145 gr. more than that did, and ſo having gained 
above twice as much as that had. In like manner, that in K, tho it was 
a great deal leſs when put in than that in J, and alſo was impaired and of- 
fended by Inſects, yet being planted in Water wherein the Earth was diſſolv'd, 
whereas the Water in which J ſtood had none, it not only overtook, but 
conſiderably ſurpaſſed the other; weighing at leaſt 29 gr. more than that 
in J, and yet had not expended ſo much Water as that, by above 2400 gr. 
The Plant in M tho' at firſt a great deal leſs than that in A, yet being 
ſet in the foul craſs Water, that was left in the Still, after that in which 
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M was ſet was drawn off, in concluſion had gained in Weight above don- 
ble what that in the finer and thinner Water had. The Propotion of the 
Augment of that Plant that throve moſt, was to the fluid Maſs ſpent upon it 
but as 1 to 46, in others it was as 1 to 60, 100, 200 : nay in the Catapritia 
*rwas but as 1 to 114 The Mint in B took up 39 gr. of Water a Day, one 
Day with another, which was much more than the whole Weight of the 
Plant originally, and yet with all this it gained not one fourth of a Grain a 
Day in Weight. Fhole that in H took up 253 gr. a Day of the Fluid, which 
was near twice as much as its original Weight, it weighing when firſt ſet 
in the Water but 127 gr. and after all, the daily Increate of the Plant was 
no more than 2 + Grains. | | 

6. Spring and Rain-Water contain pretty near an equal Charge of Vege— 
table Matter: River-Water more than either of them. The Plants in the 
Glaſſes n B and C, were at firſt of much the ſame Size and Weight. At 
the end of the Experiment, the Mint in A had gained 15 gr. out of 2558 gr. 
of Spring-Water ; that in B 17 < gr. out of 3oog gr. of Rain-Water, but 
that in C had got 26 gr. out of only 2493 gr. of River-water. So that thetic 
Froportjons will hold for the Main: Yet 1 make no doubt, but the Water 
that falls in Rain at ſometimes, contains a greater Share ct terreſtrial Mat- 
ter, than that which falls at others. A more powerful and intenſe Heat 
muſt needs hurry up a larger Quantity of that Matter along with the humid 
Vapours that form Rain, than one more feeble and remiſs ever poſſibly can. 
The Water in one Spring may flow forth, with an higher Charge of this 
Matter, than that of another: This depending partly upon the quickneſs 
of the Ebullition of the Water, and partly upon the quantity of that Matter, 
latent in the rata, thro' which the Fluid paſſes, and the greater or leis 
Laxity of thoſe ata. For the ſame Reaſon, the Water of one River may 
abound with it more than that of another. Nay, the fame River, when 
much agitated and in commotion, muſt bear up more of it, than when it 
moves with leſs Rapidity and Violence, 'That there is a great Quantity of 
this Matter in Rivers, and that it contributes vaſtly to the ordinary Ferti— 
lity of the Earth, we have an illuſtrious Inſtance in the N/e, the Ganges, 
and other Rivers, that yearly over-flow the neighbouring Plains, Their 
Banks ſhew the faireſt and largeſt Corps of any in the whole World: I hey 
are even loaded with the Multitude of their Production, and thoſe who 
have not ſeen them, will hardly be induced to believe the mighty Returns 
thoſe Tracts made, in compariſon of others that have not the Benefit of 
like Innundat ions. ET ON | , 

J. Water ſerves only for a Vehicle to the terreſtrial Matter, which forms 
Vegctables, and does not it felt make any Addition unto them. Where the 
proper terreſtrial Matter is wanting, the Plant is not augmented tho' never 
ſo much Water aſcend into it. Ihe Cataputia in E took up more Water 
than the Mint in C, and yet had grown but very little, having received 
only 3, gr. of additional Weight, whereas the other had receiv'd no lets than 
26 gr. The Mint'in [was planted in the ſame fort of Water as that in & 
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was; only the latter had Earth diſſolved in the Water, and yet that drew 
off 13140 gr. of the Water, gaining it ſelf no morg than 139 gr. in 
Weight; whereas the other took up but 10731 gr. of Water, and was aug- 
mented 168 gr. in Weight. Conſequently, that ſpent 2409 gr. more of 
the Water, than this in K. did; and yet was not. fo much increaſed in 
Weight as this by 29 gr. The Mint in A. ſtood in the very ſame Kind of 
Water as that in M did: But the Water in M. having much leis terreſtrial 
Matter'in it, than that in N. had, the Plant bore up 8803 pr. of it, gaining 
it ſelf only 41 gr. the while: Whereas that in NM. drew off no more than 
4344 gr. and yet was augmented 94 gr. ſo that it ſpent 4459 gr. of Water 
more than that did: And yet was not it ſelf ſo much increaſed in Weight 
as that was, by 53 gr. This is both a very fair and avery concluſive In- 
ſtance. 

_ *T is evident therefore, that Water is not the Matter that compoſes Vege- 
table Bodies; but tis the Agent that conveys that matter to them, that in- 
troduces, and diſtributes it to the ſeveral Parts for their Nouriſhment, 
That therefore there is that plentiiul Proviſion and vaſt Abundance of it, 
ſupplied to all the Parts of the Earth, is a Mark of a natural Providence, 
{uperintending over the Globe we inhabit. 15 
This Fluid is capacitated for the Office here aſſigned it ſeveral Ways: 
By the Figure of its Parts; which, as appears from many Experiments, is 
exactly and mathemaricaliy ſpherical ; the Surfaces being perfectly polite, 
and without any of the leaſt Inequalities. It is evident, Corpuicles of ſuch 
a Figure are eaſily ſuſceptible of Motion, yea, far above any others what- 
ever, and conſequently the moſt capable of moving and conveying other 
Matter, that is not ſo active and voluble. Then the Intervals of Bodies of 
that Figure are, with reſpect to their Bulk, of all others the largeſt; and ſo 
the molt fitted to receive and entertain foreign Matter in them. Beſides, as t r 
as the 'T'rials hitherto made inform us, the conſtituent Corpuſcles of Water 
are each, ſingly conſidered, abſolutely ſolid, and do not yield to the greateſt 
external Force. 'T his ſecures their Figure againſt any Alteration, and the 
| Intervals of the Corpuſcles muſt be always alike. By the latter it will be ever 
diſpoſed to receive Matter into it; and by the former, when once received, 
to bear it on along with it. Water is further capacitated to be a Vcekicle to 
this matter by the tenuity and fineneſs of the Corpuſcles of which it conſiſts. 
We hardly know any Fluid in all Nature, except Fire, whoſe conſtituent 
Parts are fo exceeding ſubtile and ſmall as thoſe of Water are. 'They'li 
paſs Pores or Interſtices, that neither Air, nor any other Fluid will. 
This enables them to enter the fineſt Tubes and Veſſels of Plants, and to 
introduce the terreſtrial Matter, conveying it to all Parts of them; whilſt 
cach, by means of Organs it is endowed with for the purpoſe, intercepts 
and aſſumes into it ſelf tuchParticles as are ſuitable to its ownNature ; letting 
the reſt paſs on thro the common Ducts. Nay, we have, almoſt every 
where, mechanical Inſtances of much theſame Tenor. Tis: obvious to ever 
one, how eaſily and ſuddenly Humidity, or the Corpuſcles of Water ſuſtained 
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in the Air, pervade and inſinuate themſelves into Cords, however rightly 
twiſted, into Leather, Parchment, vegetable Bodies, Wood, and the like. 
This it is that fits them for Hygrometers, and to meaſure and determine the 
different Quantities of Moiſture in the Air, in different Places and Scaſons. 
How freely Water paſſes and carries with it terreſtrial Matter, thro' Fil- 
tres, Colatures, Diſtillations, c. hath been intimated already. 

8. Water is not capable of performing this Office to Plants, unleſs aſſiſted 
by a due Quantity of Heat: And this muſt concur, or Vegetation will not 
ſucceed, The Plants that were ſet in the Glaſſes, Q, R. S Cc in Oclaber 
and the following colder Months, had not near the Quantity of Water ſent 
up into them, or ſo great an additional Encreale by much, as thoſe that were 
ſet in Fune,Fuly, and the hotter. That the Concourſe of Heat in the Work 
is really neceſſary, appears, not only from the Experiments before us, but 
from all Nature; from our Fields and Foreſts, our Garden; and our Or- 
chards. We ſee in Autumn, as the Sun's Power grows gradually leſs and leſs, 
ſo its Effects on Plants are remitted, and their Vegetation ſlackens bv little 
and little. Its Failure is firſt diſcernable in Trees. I hete are raiſed higheſt 
above the Earth, and require a more intenſe Heat to clevate the Water, 
charged with their Nouriſhment, to the 'Tops and Extremities of them ; fo 
that for want of freſh Support and Nutriment, they ſhed their Leaves, unlets 
ſecured by a very firm and hardy Conſtitution indeed, as our Ever-greens are. 
Next the Shrubs part with theirs, and then the Herbs and lower Tribes: 
The Heat being at length not ſufficient to ſupply even theſe, tho ſo near the 
Earth, the Fund of their Nouriſhment. As the Heat returns the ſucceeding 
Spring, they all recruit again, and are furniſhed with freſh Supplies and 
Verdure. But firſt, thofe which are loweſt and neareſt the Earth, Herbs, 
and they that require a leſſer Degree of Heat to raiſe the Water with its 
_ earthy Charge into them, then the Shrubs and higher Vegetables, in their 
Turns, and laſtly the Trees. As the Heat increales, it grows too powerful, 
and hurries the matter with too great Rapidity thro* the finer and more ten- 
der Plants. 'Theſe therefore go off and decay, and others that are more har- 
dy and vigorous, and require a greater Share of Heat, ſuccced in their Or- 
der. | | 
Ihe ſame is obſervable in diſtant Climates ; the hotter Countrics yield 
ordinarily the largeſt and talleſt Trees, and thoſe too, in much greater 
Variety than the colderever do; even thoſe Plants that are commonto both, 
attain to a much greater Bulk in the Southern than in the Northern Climes : 
nay, there are ſome Regions fo bleak and chill, that they raiſe no Vegeta- 
bles at all, any confiderable Size.. This we learn from Greenland, from 
Teland, and other Places of like cold Site and Condition. In thele, no Tree 
ever appears, and the very Shrubs they afford are few, little, and low: 
Again, in the warmer Climates, and ſuch as do furniſh forth Trees, and the 
larger Vegetables, if there happen a Remiſſion and Diminution of the uſual 
Heat, their Productions will be impeded and diminiſhed in proportion. 


Our late colder Summers have given us Proof enough of this. For tho? 
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the Heat we have had was ſufficient, to raiſe the vegetative Matter in the 
lower Plants; into our Corn, our Wheat, Barley, Peale and the like; and 
we have had plenty of Strawberries, Rasberries, Currants, Goosberries, and 
the Fruits of ſuch other Vegetables, as are low and near the Earth; yea, and 
a moderate Store of Cherries, Mulberries, Plumbs, Filberts, and ſome other 
that grow at a ſomewhat greater height: Vet our Apples, our Pears, Wal- 
nuts, and the Production of the taller 'Trees, have been fewer, and thoſe 
not ſo kindly, ſo thoroughly ripen'd, and brought to that Perfection, they 
were in the former more benign and warm Seaſons. Nay, even the lower 
Fruits and Grains have had ſome ſhare in the common Calamity ; and fal- 
len ſhort both in number and goodneſs, of what the hotter and kinder Sea- 
ſons were wont to ſhew us. As to our Grapes, Apricocks, Peaches, Nectarins, 
and Figs, being tranſplanted hither out of hotter Climes, tis the leſs won- 
der we have of late had ſo general a failure of them. . 


Nor is it the Sun, or the ordinary Emiſſion of the ſubterranean Heat, 

only, that promotes Vegetation, but any other indifferent]y, according to 
its Power and Degree. This we are taught by our Stoves, hot Beds, and 
the like. All Heat is of like kind ; and wherever is the fame Cauſe, there 
will be conſtantly the ſame Effet. _ E190 4D | 

There's a Procedure in every Part of Nature, that is perfectly regular and 

geometrical, if we can but find it out; and the farther our Searches carr 

us, the more we ſhall have occaſion to admire this, and the better 'twill 
compenſate our Induſtry. | A e 


— 


„ LXXII. Ido often ask Gardiners, and skilful Husband men, whether all 

bild ſorts of Land are more fertiliz d, or more ſpeedily, by the ſolar Influence 

Ff ; 3! . in our Climate, or by Froſts ; and they generally anſwer, that Froſt and 

56. p. 1140. Snow make the quicker Diſpatch amongſt us, and the more general and 
richer Fertilit 7. | 


Ground im- LXXIII. All the Ground (at Nantwych) where Salt or Brine is ſpilt, is, 
proved , When dug up, excellent Muck for Grazing-Ground ; and even the Bricks 
Dr.Jackion. that are thoroughly tinged with it, are very good Muck, and will diſſolve 
SP. avith other Muck, and fertilize Land conſiderably (eſpecially Grazing- 
Ground) for at leaſt 4 Years. 5 3 


F 


3 LXXIV. In the ef? of England, ſome Husbandmen make uſe of brackiſh 
8% 7... Sand, and do find a good Reward when they be at the Charges of carry- 
1 Beal. ns ing it far, for the enriching of their Inheritances : Whilſt other Ruſticks will 
p. ts gnot be intreated to accept of the Brine they have in the midſt of their o vn 

Grounds. Certainly the ſaline Steams are carried by the Air and Wind 
much farther from Salt it ſelf in Heaps or Veſſels, than from the Sea- water; 
from whence the Dews which ariſe in Vapours do defcend as ſweet and pure 
as the Dew, which aſcends from the Earth; and the Rain ſhews no 
difference. And I give you once. an experimental Proof, that either the 
ſaline Steams, which aſcend from a Heap of Salt, do pierce thro' very 


- thick 


X59) 
thick Stone-Wall: Or, which I did much rather conceive, they generate 
more Salt, to a great depth of Thickneſs, in the Lime and Mortar of the 
Walls. | 


LXXV. The Sea-fand made uſe of in the Agriculture of Cornwall, is com- rmprovmenti 
monly at, or near the Sea-ſhore ; which to diſtinguiſh from what is uſeleſs, ge. 
know, that the Waſh of the Sea rolls and tumbles Stones, Shells, Sc. one 84, by Dr. 
over another; whole grating makes this Sand. If the Matter be ſhelfy (as 913451 
we call it) that is, the grating of Stones, it is of ſmall value: But if it be 8 
notably ſhelly, then it is what we deſire. And of this ſhelly Sand are three - 
Colours in our County; about Piymouth, and the Southern Coaſt, the Sand 
is bluiſh, or grey like Aſhes, which I conceive to be from the breaking of 
Muſcles chiefly and Oyſter-ſhells mix'd with it. Weſtward, near the Land- 
End, the Sand is very white, and in Silly gliſtering : This, I think, comes 
from the mouldring of Moor-ſtones, or a kind of Free-ſtone mingled with 
very white Shells, ſuch as are called (when the Fiſh are preſery'd) Scallops. 
On the North Sea about Pad/tow, and Eaſtwards to Lundy, the Sand is rich, 
and of a brown-reddiſh-yellowiſh Colour, and is moſtly of the broken Shells 
of Cockles, which I gueſs to be of that Colour there, from the Waſh of Se- 
vern, which falls very dirty into the S - Sea; and perhaps that Accretion 
of the Shells may be tinged thereby. This we know, that tho' there. belittle 
or no Sea-Fiſh, near the Mouth of the Severn, becauſe of the muddineſs 
thereof (and therefore Fiſh is carried to be ſold as far as from Loo on the 
South Sea to Barnſtabls on the North) yet lower down in the North Sea, tho' 
there be not ſo much, yet that which is there is fatter and better than that 
which is taken in the South Sea. | | ne 

Now beſides theſe Colours of Sands, there is alſo a difference in the big- 
neſs of the Grain, even in the fame Harbour of Plymouth ; in ſome Caves 
tis very ſmall, in others greater grain'd. *Tis ſaid, that the ſmall is beſt 
for the Tenant, who only takes to Tillage for 4 Years, becauſe it works 
ſooner, and yields its ſpeedy return; the larger grain'd (they ſay) is better 
for the Landlord and the Land, becauſe it abides longer in the Ground, 
and makes the Paſture afterwards the better. Ie 

In Falmouth-Haven, near St. Maw's Caſtle, there is a ſort of Sand, or ra- 
ther Coralline, that lies a Foot under the Ouze; which Ouze being remoy- 
ed, and the Bed opened, this Sand is taken up by a Dredge, and is uſed a- 

bout Truroe, Probus, Sc. | 
| Weſt of the Mount in Portcuthnoe-Cave is a large ſhelly Sand. In gige car. 
Ihite-Sand-Bay, and about St. Ives, it is very white and {mall. - Uh, k. 
About Minver, Perinſand, and Lelant, the Sands are blown up by the 
Wind, and drown abundance of good Land, ſome Houſes, yea, and ſome 
Churches and Chapels are even buried with it ; nor has any Art been hi- 
therto thought of, ro prevent its Devaſtation. 

Now of all theſe Sands, the beſt are accounted, as to colour, firſt the red- 

diſh, next the blue, then the white; as to kinds, the moſt ſhelly, and the 
Vol. II. . | coralline 
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coralline are beſt, and that which is taken up from under the Salr-water, 
either by Dredges, or being left open by the ebbing of the Tide; the blown 
Sand is accounted of no uſe, and generally, if Sand be well drain'd of the 
Salt-water, ſo that it may be more conveniently carried, tis better than 
that which has lain long drying in the Sun and Wind, which takes off much 
of its Virtue. | 

Theſe uſeſul Sands are carried by Lighters as far up into the Country, as 
the Tides will ſerve to that purpoſe, and there they are caſt on ſhore, from 
whence they are fetch'd in ſome Places by Wheels, but in moſt (by reaſon 
of the hillineſs, and narrowneſs and badneis of the Ways) on Horſeback ; one 
Horſe carrying about 1 3 or 14 Gallons. Seven or eight of theſe Horſes tail'd 
together, are call d a Train, which one Man drives to 9 or 10 Miles from 
the Sand-place ; where each Seime, or Horſe-load with the Carriage, comes 
to about 8 d. or 9 d. in ſome Places, tho not fo much in others: For where 
it is dredged out of the Sea, it coſts 12 5. or 13 s. the Lighter, contain- 
ing fix{core Seime, at the Landing-key, or Sand-place ; but where tis 
loaded from the dry Beach after the Ebb, it is not above 4. 5. the Lighter, 
and all this Charge of Lighterage is beſides the Land-Carriage. 'This 
Land-Carriage I have computed to amount, in the whole Country, to about 
32000 J. per An. bs 

When this Sand is brought home, it is ſpread on the Ground intended 
for Wheat ; or uſually in the firſt Crop of tour, whatever be the Grain ; for 
after 4 Crops, tis our cuſtom to leave our Land to Paſture for 6 or ) Years 
before we till it again. And indeed the Graſs will be ſo good immediate- 
ly after Tillage, that we commonly mow it the firſt Year. This is calld 
Mowing of Gratten, | 
The Corniſh-Acre is 160 Yards of 18 Foot to the Vard; in one of which 
Acres good Husbands beſtow, according to the nearneſs or diſtance, near 
the Sand 300 Sacks (that is Horſe-ſeime or Burden ;) where Men go three 
Turn a Day, about 200 ; where two Turn, 150; and where but one Turn, 
80, or 100. And ſo proportionably in greater diſtance, . even to 20 or.30 
Sacks on an Acre, rather than none. 

The Effect it uſually where much Sand is uſed, the Seed is much, and the 
Straw little. I have ſeen in ſuch a Place good Barley, where the Ear has 


been even equal in length with the Straw it grew on : But where leſs 


Sand is uſed, there is much Straw, and but little, and that hungry 
Grain. : : %% day ; 

After the Corn is off, the Graſs becomes moſtly a white Clovery, with 
ſome purple, if the Land be deeper. And this Gratis of well-ſanded Ground, 
tho' it be butſhort, yet as to Feeding, giving good Creams, plenty of Milk, 
and all other good Purpoſes, it far exceeds the longer Graſs, where leſs Sand 
is uſed. Yea, Garden-Herbs and Fruit in thoſe Places are more, and thoſe 
better in their kind. In thoſe well ſanded Places, alſo little or no Snow 
lies; there is a continual Winter-ſpring, an early Harveſt (a Month or ſix 
Weeks before what is within 6.or .5 Miles of the Place; ) yea, ſuch a vaſt 


difference 
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difference of the Air is found in ſo little a diſtance, that a Man may in an 
Afternoon travel, as it were, out of Spain into the Orchades. | 

We have in this County almoſt all kinds of Soils, and Sand agrees very 
well with each of them. ; 

There is the ſame ſort of ſhelly Sand in moſt of the Coaſts of England, 
which lies wholly neglected. In the Thames about Frith, is taken up a ſort 
of Sand not much unlike P/ymouth-Sand, made uſe of only by Brick-ma- 
kers : But one of them told me, that by the ſides of his Sand-heap the 
Graſs did better ſpring than elſewhere, and turned to a Clover-Graſs. 

"Tis well known that Sandwich-Carrots and Peaſe are well eſteemed, and 
they grow there, where the Sea-Sand has a little over-blown and mixed 
with the Soil. | 9 


LXXVI. There are ſome Tovns in the North-Riding of Vrꝶſbire, ſtanding A (andy Si 

upon a light ſandy Soil, viz. To/lethorp, Tollerton, Sc. which do all of them H by 
- manure much of their Ground by Clay. This Clay is dug hard by in the, Liter, | 
Declivity of a Hill. After having bared away two Yards deep of Sand, z; 1 
they firk a ſquare Pit 6 Yards deep, and 8 or 10 Yards ſquare. The Clay 1 
is of a bluiſh brown Colour, not ſandy at all, but cloſe and fat, and very 
ponderous; it burns well for Bricks. They lay 100 Load of Clay upon an 
Acre of Ground; they dig it at Midſummer, and only in a dry Summer. 
They obſerve, that for 3 or 4 years it continues yet in Clods upon the Land, 
and that the firſt Year the Land ſo manured, bears rank, ill- coloured, and 
broad-grained Barley, but afterwards a plump round Corn like Wheat. 
This Clay manuring, will. by certain Experience laſt 42 Vears in the 
Ground, and that of Tollethorp, 48 Years : And then the Ground muſt be 
clayed again. IT» 8 | 

This ſandy Ground, unleſs clayed, will bear nothing but Rye, whatever 
other Manure or Lime your Compoſt be ; but once clayed, it will bear 
Oats, Barley, Peaſe, Ec. 


LXXVII. The greateſt Improvement of our Husbandry in Sol, hath improvment: 
been by marling : For 50 Load of Marle to an Acre of dry, barren, lingy h . 
Heath, make (as they ſay) a very great Improvement both for Corn, 'Tur- ales en 
neps, Clover-Graſs, Nonſuch, and Cole- ſeed. Of the 3 firſt, 1 ſuppoſe, ! “ 
need to ſay nothing: But of the two laſt (which are late Experiments) 1 
have receiv'd a very good Account from ſome Norfolk Gentlemen; one of 
whom, the laſt Year, had of ) Acres of Nonſuch, or Hop-Clover, yo 
Combs of Seed, beſides a great Crop of good Hay, which was twice as 
much worth as the beſt Crop of Wheat in this Country. *Tis ſown (as the 
common Clover) with Corn, and when it once takes, it will hold 4 times as 
long in the Ground. About a Buſhel and an half ſoweth an Acre, and the 
Seed is now brought to 12 5. the Comb (or 4 Buſhels) which was lately at 
40s. The ſame Gentleman had the laſt Year 10 Combs per Acre of Cole- 
ſeed upon a very dry Heath, only improved by Marling. 
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toro „ LXXVIII. There are few Places in our Northern World, but have been 
and dr infamous for Bogs as well as Ireland ; every barbarous ill- inhabited Country 
tis oF vi has them. I take the Loca Paluſtria, or Paludes, whither the ancient Gaus, 
Ireland, by Germans and Britons, retired when beaten, to be the very fame we call 
4.108. 53 Bogs : And one ſhall find thoſe Places in Italy that were barbarous, ſuch as 
| Liguria, were infeſted with them; and therefore I believe the true Cauſe 
of Bogs is want of Induſtry. There are many Bogs of late ſtanding in Ireland; 
origin of when O Donald and Tzrone came to the Relief of Xing/ale, they waſted the 
Bogs,. . | 5 8 | 
Country, eſpecially as they came thro* Connaught, which by the means of the 
Earl of Clanrickard was generally loyal; and there is a great Tract of 
Ground, now a Bog, that was then plow'd Land ; and there remains the 
Manſion-Houſe of my Lord ——— in the midſt of it. 
But to ſhew how want of Induſtry cauſes Bogs, it muſt be remember'd, 
that the Springs (with which Ireland abounds) are generally dry, or near 
dry in the Summer-time, and the Graſs and Weeds grow thick about 
the Places where they burſt out: In the Winter they ſwell, and run, and 
ſoften, and looſen all the Earth about them. Now that Swerd or Scurf of 
the Earth that conſiſts of the Roots of Graſs, being lifted up and made 
fuzzy by the Water in the Winter (as I have at the Head of ſome Springs 
ſeen it lift up a Foot or two) is dry'd in the Spring, and doth not fall to- 
gether, but wither in a Tuft, and new Graſs ſprings through it, which 
the next Winter is again lift up; and ſo the Spring is more and more ſtopt, 
and the Scurf grows thicker and thicker, till at firſt it make that which 
| we call a Quaking Bog: And as it grows higher and dryer, and the Gralſs- 
Roots and other Vegetables become more putrid, together with the Mud 
and Slime of the Water, it acquires a Blackneſs, and grows into that 
which we call a Turf- Bog. I believe, when the Vegetables rot, the 
ſaline Particles are generally waſh'd away with the Water, as being apt 
to be diluted in it; but the oily or ſulphureal are thoſe that chiefly remain, 
and ſwim on the Water: And this is that which gives Turf its Inflamma- 
bility. : 
To make this appear, tis to be obſerved, . 


1. That in Ireland our higheſt Mountains are cover'd with Bogs, as well 
as the Plains ; becauſe our. Mountains abound more with Springs than can be 
imagined. 5 5 

Nou no body living on our Mountains, and no care being taken to clear 
the Springs, the whole Mountains are over-run with Bogs. 

2. It is to be obſerved, that Ireland doth abound in Moſs, more than I 

believe, any. other Kingdom. VV 
Now this Moſs is of divers kinds; and that which grows in Bogs is re- 
markable; your light ſpungy Turf is nothing but a Congeries of the Threads 
of this Mols, as 1 have frequently obſerved, before it be ſufficiently rotten, 
and then the Turf looks white, and is light: I have ſeen it in ſuch Quan- 
tities, 


* NN * 
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tities, and fo tough that the 'Turf-Spades could not cut it ; in the North 
of Ireland they call it O/d-wives Tow, being not much unlike Flax. The 
Turf-holes in time grow up with it again; and all the little Gutters and Bogs 
are generally fill'd with it: And truly I chiefly impute the red or 'Turt- 
Bog to it ; and from it even the hardened 'Turf, when broken, is ſtringy, 
tho' there plainly appear in it Parts of other Vegetables, And I am almoſt 
(from tome Obſervations) tempted to believe, that the Seed of this Bog- 
Moſs, when it falls on dry and parched Ground, begets the Heath. How- 
ever, the Moſs is ſo fuzzy and quick- growing a Vegetable, that ir mightily 
ftops the Springs; and contributes to thicken the Scurf, elpecially in red 
Bogs, where only I remember to have obſerv'd it. 

3. It is to be obſerv'd, that the bottom of Bogs is generally a kind of 
white Clay, or rather ſandy Marle ; a little Water makes it exceeding loft, 
and when it is dry, it is all Duſt; ſo that the Roots of the Graſs do not 
ſtick faſt in it: But a little Wet looſens them, and the Water eaſily gets 
in betwecn the Surface of the Earth and them, and lifts up the Surface, as 

a Dropſie does the Skin. 5 . 

4. Iis to be obſerv'd, that Bogs are generally higher than the Land about 
them, and higheſt in the middle; the chief Springs that cauſe them being 
commonly about the middle, from whence they dilate themſelves by degrees. 
If you cut a deep Trench thro' a Bog, you will find the original Spring and 
vaſt quantities of Water will run away, and the Bog ſubſide: The Bog at 
Caſile-Forbes (as J was informed) ſubſided 30 Foot. I could hardly believe 


that; but found by Computation, that it could not be much leſs than half 


of it. 

I muſt confeſs there are Quaking Bogscauſed otherwiſe; when a Stream 
or Spring runs thro'a Flat, if the Paſſage be not tended, it fills with 
Weeds in Summer ; 'Trees fall acroſs it and dam it up ; then in Winter the 


Water ſtagnates farther and farther every Year, till the whole Flat is cover'd. 


Then there grows up a coarſe kind of Graſs peculiar to theſe Bogs ; this 
Graſs grows in Tufts, and their Roots conſolidate together, and yearly grow 
higher, inſomuch that I have ſeen them to the height of a Man. 


This Graſs rots in Winter, and falls on the Tufts and the Sced with it, 
which ſprings up next Year; and fo {till makes an Addition. Sometimes 
the tops of Flags and Graſs are interwoven on the ſurface of the Water, 
and this becomes by degrees thicker, till it lie like a Cover on the Water; 


then Herbs take Root in it, and by a Plexus of the Roots it becomes very 


| ſtrong, ſo as to bear a Man. I have gone on Bogs that would riſe before 
and behind, and fink where I ſtood to a conſiderable depth, under which 


was clear Water. | 


The Inconveniences of theſe Bogs is very great. Wo 
ces. Bogs, 8 


t. A conſiderable part of the Kingdom is render'd uſeleſs by them; they 
keep People at a diſtance from one another, and 2 hinder them 
in their Affaics, and weaken them; for it js certain, that f 


and defend one another, than if they liv'd on Four not contiguous. 


we ſuppoſe a 
thouſand Men live on Four contiguous Acres, they can both better aſſiſt 


2. The 
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2. The Land which generally ſhould be our Meadows, and fineſt eveneſt 
Plains, are covered with Bogs. This I obferv'd thro” all Comayght, but 
more eſpecially in Longford, and likewiſe at Weſt Meath, and in the North 
of Ireland. 

3. The Bogs are a great Deſtruction to Cattle, the chief Commodity of 
Jreland. In the Spring-time, when the Cattle are weak and hungry, the 
Edges of the Bogs have commonly Graſs; and the Cattle venturing in to 

et it, fall into Pits or Sloughs, and are either drowned, or (if they are 
Bund) ſpoilt in the pulling out. i | 

4. They are a Shelter and Refuge to Tories and 'Thieves, who can hard- 
ly live without them. | N 25 8 

5. The Fogs and Vapours that riſe from them are commonly putrid, 
ſtinking, and very unwholſom: For the Rain that falls on them vill not 
ſink into them, there being hardly any Subſtance of its Softneſs, more impe- 
netrable by Water than Turf; and therefore Rain- water ſtands on them, 
and in their Pits; it corrupts there, and is all exhaled by the Sun, very 
little of it running away, which muſt of neceſſity affect the Air. 

6. They corrupt our Water, both as to its Colour and Taſte: For the 
Colour of the Water that ſtands in the Pits, or lies on tt e Sur face of the Bog, 
is tinctur'd by the reddiſh black Colour of the Turf; and when a Shower 
comes that makes theſe Pits to overflow, the Water that runs over tinctures 
all it meets, and gives both its Colour and Stink to a great many of our Rivers. 


. 


Advantages, 1. The Natives nevertheleſs had heretofore ſome Advantage by the 


Woods and Bogs. By them they were preſerved from the Conqueſt of the 
Engliſh, and I believe it is a little Remembrance of this that makes them till 
build near Bogs. It was an Advantage then to them to have their Countr 
unpaſſable, and the fewer Strangers came near them, they liv'd the eaſter, 
for they had no Inns ; every Houſe where you came was your Inn, and you 
ſaid no more, but put off your Broges, and ſet down by the Fire. 7 
2. They are alſo now of ſome ule to us; for moſt of Ireland have their Fi- 
ring from them: Turf is accounted a tolerable ſweet Fire; and we havin 
very impolitickly deſtroy'd our Wood,and not as yet found Stone- Coal, ſave 
in few Places, we could hardly live without ſome Bogs. I have ſeen Turf 
chark'd, and then it ſerves to work Iron, and, as I have been inform'd, will 
ſerve to make it in a Bloomery or Iron-work. Turf chark'd I reckon the 
ſweeteſt and wholſomeſt Fire that can be, fitter for a Chamber and con- 
ſumptive People, than either Wood, Stone-Coal or Charcoal. 
3. A Turf-Bog preſerves things ſtrangely ; a Corps will lie enrire in one 
for ſeveral Years. I have ſeen a piece of Leather pretty freſh, dug out of 
Turf. Bog, that never in the memory of Man had been dug before But- 
ter has been found, that had lain above 20 Years: And tho' not fit ro be 
eaten, yet it ſerv'd well enough to greaze Wool. 5 
Trees are found intire in them, and thoſe Birch or Alder, that are very 
ſubject to rot. The Trees are ſuppos'd by the ignorant Vulgar to have lain 


there 


1 

there ever ſince the Flood; but the Truth is, they fell on the Surface of the 

Earth, and the Bog, as is ſhewed above, ſwelling by degrees, at laſt cover- 

ed them; and being of an oily vegetable Subſtance, it, like a Balſam, pre- 

ſerves them. Theſe Trees burn very well, and ferve for Torches in the 

_— I have ſeen of the Trees half ſunk into the Bogs, and not quite co- 

vered. | 

All the Inconveniencies of our Bogs may be remedy'd, and they may be ne Henn 

made uſeful to us by dreining ; for I never obſerv'd one Bog without a Fall 1141, 1.747 

ſutficient to drein it, nor do I believe there is any. But the great and weigh- . 

ty Objection againſt this Improvement is the Charge; an Acre of good 
Land in molt parts of Ireland, is about 4s. per Aunum, and the Purchace 

14 or 15 Years ; and therefore 3 J. will purchaſe an Acre of good Land, 
and it is very doubtful with moſt, whether that Sum will reduce a Bog. 

This reaſoning paſles current, and is the great Obſtacle and Impediment 

of this Work; but if theſe things following were done, and conſidered, I 

verily believe it would be remov d. on 


1. An Act of Parliament ſhould be made, that who did not at ſuch a time 
make ſome progreſs in dreining their Bogs, ſhould part with them to others 
that would, and allow a Paſſage to them thro their Lands. 3 

2. Tis to be conſider'd, that in Quaking Bogs one Trench dreins many 
Acres: And when dry, it is generally Meadow, or the beſt grazing 
Ground. . | . 

3. Every Bog has about it a deep, marſhy, ſloughy Ground, which 
they call the Bounds of a Bog. One deep Trench round the Bog keeps out 
the Cattle, and turns the Bounds into good Meadow. 
4. J remember ta red Bog of 60 Acres, which a Gentleman reduc'd to 
good grazing Ground, worth 3 5. an Acre, for 25 J. which is leſs than three 
: Years Purchaſe. | 
5. Gentlemen ought to conſider, that what they lay out this way, goeth 
by degrees, and they are not ſenſible of it; it goeth among the Tenants, . 
and enables them to pay their Rent the better: Tis a Work of Charity, 
and employs Hands, and conduces to both the Ornament and gencral Pro- 
fit of the Kingdom. 


6. To make the red Bogs fit for grazing, theſe Rules may be obſerv'd. 


1. A deep Trench muſt be made round the Bog. This not only reduces 

the Bounds of the Bog, as before, but goes a great way to dry the Bog it 

ſelf. It ſerves likewiſe as a common Sink, into which all your Dreins vent 
themſelves. 

2. Obſerve which way the little Sloughs run in the Bog, and be ſure to 

cut your Dreins a-croſs them. | 

3. The firſt Dreins on the Bog ought not to be above 2 or 3 Foot deep 

or wide; for the Bog is ſo ſoft, that deep 'Trenches will not ſtand, but fill 

up again. When the Surface of the Bog is cut in little Trenches, ſuppoſe 

| | at i 
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at 20, 30, 40 Perch diſtance, it will be ſo dry'd, that Cattle may graze 


on it all Summer. 

4. A Year or two after the little Trenches are made, and the Bog a little 
dry, they are to be made 6 Foot wide, and as deep as the ſoftneſs of the 
Bog will permit. And this will certainly make the Bog uſeful for grazing. 
A Year or two after this you may attempt to cut one or two of the Trench- 
es to the hottom of the Bog; for till that be done, I do not reckon the 
Bog fecured. os %% nn) | 

5. A Gentleman ought to oblige all his Tenants to cut their Turf in 


| theſe Trenches, and likewiſe to cut his own fo. 


6. Where a Bog is pitted, he is to cut a Paſſage from one Pit to the next 
for the Water, and ſo make a Communication to the common Drein ; and 
if his Pits be once dry'd, there will grow Graſs or Heath at the bottom, fit 
for grazing, and they will be a Shelter for Cattle in Storms. „ 

vy. When his Bog is dry'd, it is thereby made better Turf; and then he 
is to ſet out a part of it for that uſe, and to oblige them to cut it 
clear away: And the Bog being remov'd, the bottom will make a good 
Meadow. = 

8. He may cut off the Surface of the Bog, and burn it; or elſe bring 
Earth, and lay on it. Sanding, or rather Gravelling, is a great Improve- 
ment in this Country ; the Land ſo manur'd will bring Corn 12 or 14 
Years. They ſay, Gravelling is bad for Graſs ; but the contrary is appa- 
rent, eſpecially in Bogs. I have obſerv'd by the Way-ſide, where the 
Ways paſs thro' Bogs, if a little Earth hath fallen on the Bog, as ſometimes 
there doth fall a little of that which they bring to mend the High-way, it 
has turned the Bog into a green Sod, with a very fine Scutch Graſs on it: 
And I doubt not but the ſame Charge, that ſands or gravels Land, would 
reduce a dry'd Bog even to be arable. 


Ifen The natural Improvements of Loyghs or Lakes, is firſt to drein them as 


of Louzhs. | 


And Tur- 
long hs. 


Vide ſupra 
Cap. II. 
Sect, XIX. 


ow as we can, and then to turn the reſidue of the Water into Fiſh-Ponds : 
By planting a few Trees about them, and ordering them thus, they may 
be made both uſeful and Ornamental. 8 

As to thoſe Places we call Turloughs, quaſi Terreni Lacus, or Land- Lakes, 
they anſwer the Name very well, being Lakes one part of the Year of con- 
fiderable depth, and very ſmooth Fields the reſt. There are in theſe Lakes 
Holes, out of which the Water riſeth in Winter, and goeth away towards 
Summer, many hundred Acres being drowned by them, and thoſe the 
moſt pleaſant and profitable Land in the Country. The Soil is commonly 
a Marle, which by its ſtiffneſs hinders the Water from turning it into a 


Bog; and immediately when the Water is gone, it hardens ſo that you ride 


thro' an even graſſy Field. Theſe, if they could be dreined, would be fit 
for any ule, would make Meadow, or bear any Grain, but eſpecial! 
Rape, which is very profitable. They are chiefly in Connaught ; and their 
Cauſe is obvious enough : It is a ſtony hilly Country, and the Hills have 
Cavities in them through which the Water paſſes ; it is common to have 
n 


£ 
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a Rivulet ſink on one fide of a Hill. and riſe a Mile or half a Mile from the 
Place. The Brooks are generally dry in Summer; the Water that ſhould 
be in them, {ſinking between the Rocks, and running under Ground; inſo- 
much as that in ſome Places where they are overflow'd in Winter, they are 
forced in Summer to ſend their Cattle many Miles for Water. There is one 
Place on a Hill near Tuam, between two of theſe Turlougbs, where there is a 
Hole, the Superſtitious People call the Devils Mil, and make Fables con- 
cerning it: If you ſtand by this Place, you will hear a great Noiſe like that 
of Water under a Bridge. When there is a Flood in Winter, one of the 
Turloughs overflows, and vents it ſelf into the Hole: And the Noiſe doth, 
in all likelihood, proceed from a ſubterraneous Stream; which in Summer 
has room enough to vent all its Water; but in Winter, when Rains fall, the 
Paſſages between the Rocks cannot vent the Water, and therefore it regurgi- 

tates, and covers the Flats. s. 1 | 8 
Theſe Turloughs are hard to drein; often they are encircled with Hills, 
and then tis not to be expected; often they have a Vent by which they ſend 
cout a conſiderable Stream, and then it is only making that Paſſage as low as 
the bottom of the Flat, and that will prevent the Overflowing; it ſome- 
times happens that the Flats are as low as the neighbouring Rivulets, and 
in all probability, are filled by them; and then it is not only neceſſary to 
make the Faſſage from the Flat to the Rivulet, but likewiſe to ſink the 

Rivulet, which is very troubleſome, commonly the Paſſage to be cut bein 
Rocky: And therefore a good Computation (upon a S4rv:y) ought to be 
made, whether it be worth the while to attempt it. However, the Holes 
ought to be opened, that the Water in its Ordinary Courſe 'may get ſooner 
away : And they are to be eaten very bare towards the End of Summer, 

that as little Grals as is poſſible may be ſpoil'd by the Water. 
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ILXXIX. 1. Fun. J. 1697, near Charleville, in the County of Limerick in n. Motion 
Ireland, a great Rumbling or faint Noiſe was heard in the Earth, much A e IN. 
like unto the Sound of Thunder near ſpent; for a little ſpace the Air was — v.43; 
ſomewhat troubled with little Whisking Winds, ſeeming to meet con-“. 714. 
trary Ways; and ſoon after that, in the Bog of Kapanibane, upon the 
Eſtate of Brook Bridges, Eſquire, ſtretching North and South, the Earth be- 
gan to move, viz. Meadow and Paſture-Land that lay on the fide of the Bog, 
and ſeparated by an extraordinary large Ditch, and other Land on the fur- 
ther ſide adjoining to it; and a Riſing, or little Hill in the middle of the 
Bog hereupon funk flat. A 
This Motion began about 7 of the Clock in the Evening, fluctuating in 
its Motion like Waves, the Paſture-Land riſing very high, ſo that it over- 
run the Ground beneath it, and moved upon its Surface, rowling on with 
great puſhing Violence, till it had covered the Meadow, and is held to re- 
main upon it 16 Feet deep. 
In the Motion of this Earth, it drew after it the Body of the Bog, part of 
it lying on the Place where the Paſture-Land, that moved out of the place 
Yor L-. Bbbbb it 
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r 
it had before ſtood ; leaving great Branches behind it, and ſpewings of Ma- 
ter, that caſt up noiſome Vapours. 1 
u Mr.1.Ho- 2. The Line AB. is the Meridian; C a Meadow, containing 3 Exgliſh Acres, 
vonne. % and 32 Perches; D. firm Faſture-Land (but of a coarſe Boggy ſubſtance) 
containing 4 Acres 3 Roods. The Line 1, 2, was a Hedge of large Aſh 
and Willow- Trees, between the Meadow and the firm Land; 3, 4, was the 
Edge of the Bog: next to the Paſture. The prick d Lines from 3 to 5, and from 
4 to 6 ſhew the Limits or Bounds of the Bog. The Meadow C. was lower, 
by a Deſcent of 5 Foot, than the Paſture D. and the Paſture D. was lower, 
Ng. 156. by 6 Foot than the Surface of the Bog. And there was yet a conſiderable 
riſing and Hill, as at E, the height whereof was more than 10 Foot above the 
ſurface of the Bog, ſo that there was a Deſcent from E. to the Meadow. 

The Cauſe of the Motion, I preſume, was this; a more than ordinary Vet 
Spring occaſion'd a prodigious Swelling of the height of the Bog at E. and at 
length moiſten'd the whole, but chiefly the under part thereof, the Mater 
ſoaking to the bottom. By this means the Try Hill E. being as it were un- 
dermin'd, naturally ſunk down, and conſequently preſſed the Bog on all hands, 
chiefly towards the Deſcent, till the Paſture D. was forced on the Meadow 
C. overturning the intermediate Hedge; ſo that the Line 3, 4. is now be- 
come 1,2. and the Meadow and the whole Bog are level, only there are 

Cbaſius and great Cracks throughout the whole Surface of the Bog, repreſen- 
ted by the Stroaks about EB. The Bog contains 40 Acres. 


The sranůãm IXXX. In the Deſcription of this Sembrador (publiſh'd by Don Foſeph de 
e Lucatello, Knight, Inventor of the Engine, and dedicated to Signor Don Ge- 


by the F. of Tam mo de Camargo, Counſellor of the Conſejo Real de Caſtilla, and of the Ha- 
Sandwich, u. | 


zienda Real) it is. repreſented ; 


Hirst, That both the Ancient and Modern Husband-man have agreed, that 
the Perfection of Agriculture conſiſted in ſetting the Plants in proportionable 
ſpaces, and giving ſufficient depth to the Roots, that they may ſpread enough 
to receive that Nouriſhment from the Ground which is neceſſary to produce 
and ripen the Fruit. 4 Dt (T6 ; 
2. That care hath not been had, in the Practice of this important Part 
of Husbandry ; ſince even at this day, all forts of Seeds of Cormand Grain 
are ſown by Handfuls, throwing them out by Aim, heedleſly' and by 
Chance (counting it too tedious and chargeable to ſet them one by one in 
large Fields.) Whence we ſee Corn ſow'd in ſome places too thick, in o- 
thers too thin, and the greater part of it not cover'd, nor deep enough ; 
whereby it is not only expoſed to be caten by Birds, but alſo in Cold Coun- 
tries to be ſpoiled by Froſt, and in hot Regions, by the Sun: 'That upon theſe 
Conſiderations Don Foſeph de Lucatello hath, after much Experience, perfected 
an Inſtrument, which being faſtned to the Plough, at: once ploughs, ſows, 
and harrows ; whereby is ſaved the Labour of the Seeds-man; and the 
Grain falling in Order, and. in the bottom of the- Furrow, all of it re- 
mains in one and. the ſame diſtance under Ground, fo that of five parts of 
Seed, 


0 
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pom, four parts are fav'd ; and then the Crop is gained incredible Abun- 
nce. SN 


3. That the Inventor preſented it at the Feet of his Catholick Majeſty, who 
cauſed Tryal to be made thereof in the Burn Retiro, where it did anſwer Ex- 
pectation, notwithſtanding the Drought of the Year, then much damnify- 
ing all Corn; an ordinary Husband-man, from a meaſured ſpace of Ground 
there, ſowed in the common manner, reaping 5125 ; where he, by his Con- 
trivance from an equal ſpace of Ground there alſo, Reap'd 8175, beſides the 
Seed fav'd in the Sowing. | 


4. That thereupon his ſaid Catholick Majeſty did grant to the Inventor, 
the Privilege, that he only and his Aſſigns may Make and Diſtribute theſe 
Inſtruments, in all the Kingdoms and Provinces of that Monarchy in Eu— 
rope, at the Price of 24 Rials Plate each, and out of Europe, 32 Rials Plate, 
of which the 5% part ſhould be paid to the King: Prohibiting to all others 
the Making and Uſing this Inſtrument under ſeveral Penalties. 


5. That before the Inventor came to the Court of Spain, he made a 
great 'Tryal of it before his Imperial Majeſty, in the Fields of Laxemburg 
in Auſtria, where the Land uſually yields Four or Five fold: But the 
Crop from the Ground ſow'd with this Inſtrument was Sixty fold, as ap- 
pears by a Certificate given at Vienna, Aug. 1.1663. N. S. by an Officer of the 


Emperor, appointed to ſee the ſaid Ground Sow'd and Reap'd. 


6. That this Privilege being diſpatch'd, he publiſh'd his Contrivance and 
Inſtructions, as follows. | 8 


1. Fig. 17). Is a Box of Wood; 4. h. c. d. the Cover of that Part where g. 15 
the Corn is put. in; (which is open in Fig. 198. at .) And e. f. h. g. k. 178 ah 
the two Sides which cover that part of the Box, where the Cylinder, which 
is ſtruck round with 3 Rows of little ' Spoons, is mov'd about to throw 
out the Corn (which Sides are taken off in Fig. 178. to make the Cylinder 
R. S. with the Spoons x. x. x. appear.) The inner ſhape of theſe Sides is ex- 
preſſed in Fig. 179. where may be ſeen four Triangular Pieces p. p. p. p. 
leaving "Triangular Interſtices 9. 94. 9. which ſerve to convey the Corn Hr. 17 

carried up in the Spoons, and diſcharged at the Top of the Cylinder, ſo as n 
they may juſt run out at the Holes underneath the Box ; (the Parts of 
which anſwer to the Parts of Fig. 1717. according to the Letters.) F is one 

of the Wheels; V the other end of the Cylinder, upon which, the other 

Wheel is to be place. e 762 | 


23. This S2mbrador muſt be tied faſt to the Plough, in the manner as is Eg. 1 80. 
ſeen in Fig. 180. ſo that the Corn may fall in the Furrow, and at the turn- © 
ing of the Plough, the Ears of the Plough may cover the Corn of the laſt 
Furrow with Earth. 5 8 
| B b b bb 2 | 43. Becauſe 
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3. Becauſe the Seed ſowed by this Inſtrument is placed in a convenient 
Depth, viz. in the bottom of the Furrow ; whereas the Seed ſcattered the 
common way, remains nearer the Superficies of the Earth, or quite unco- 
vered ; therefore it muſt needs ſhoot forth ſomewhat later: ſo that it is re- 
WEE the Husband-man uſing this Inſtrument, ſho:ld ſow 8 or 10 Days 
ooner than the accuſtomed Seed-time, viz. beginning to ſow in the middle 
of September, and making an end at the middle of November. - | 
4. In {tiff Ground the Furrows ought to be 5 or 6 Inches deep; in mid- 
dle fort of Ground, 6 or ); and in light and ſandy Ground » or 8 Inches; 
and according to this Proportion, the Husband-man muſt govern him 
ſelf, deepening or ſhallowing the Plough, as the Condition of the Land 
ſhall require. Yo: 16 hs | ))) 
5. Special Care muſt be had, that the Wheels on the ſides of the Inftru- 
ment do always turn round, and never drag along, without turning ; as 
alſo, that the Ears of the Plough be made ſomewhat bigger than the ordi- 
_ nary ones. „ | 
6. Tis alſo convenient, that the Sced be well ſifted and cleaned ; that fo 
the little Spoons may every time take tp a Grain, and the Seed be the ber- 
ter diſtributed. 2111 1 ret $3-'s 15 
7, In Barley tis to be well obſerved, that it be made clean in that man- 
ner, that the Straw and Beards be broken off, as near the Grain as may 
be; That fo they hinder not the Iſſuing of the Grain, out of the In- 
frrament. 0056 wil? | . 5 
8. After Seeds-time done, Furrows muſt be made to drein the Land of 
Water, according to the uſe of each Country, without doing any thing more 
extraordinary till the -Harveſt. 
I he following Inſtructions were alſo publiſhed : 


1. Before they ſow the Ground, they muſt give it ſo many Tilths as is ac- 
cuſtomed in that Country where the Land lietn. 3 
2. When they go about to ſow, the Plough-man muſt begin to open a 
Furrow with the Plough for one or two Paces ; and when the Plough is in 
the Ground in a convenient Depth, then they muſt tye the Sembrador to 
the Plough-Beam, ſo that the Nails in the Wheels may ſtand upon the 
Ground to make the Wheels turn round. 5% ͤ —P 
3. The Ears of the Plough are to be made larger than hitherto : Whence 
two Advantages will ariſe. 1. It will better cover the Furrows , when ſown, 
and make wider Furrows to receive the Seed when they do ſow. 2. Thoſe 
larger Ears will prevent the Blows, the-great Clods and Stones will give the 
Sembrador (if the Clods be not broken, and the Stones pick'd out.) But 
when there are ſuch Great Stones in the Land, as the Plough cannot pene- 
trate, then the Plough-man, by lifting up his Plough, muſt paſs over it,. un- 
til he meets with the Mould again; and ſo mult the  Ser:brador. alſo be lift- 
ed up, the Weight thereof being bur very little, and no. conſiderable Trou— 
ble to the Plough- man. er e Ws 
4. When the Clods and Stones cannot be maſter'd with only one Pair of 
* 9a a Ears, 
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Fars, you mult add another Pair of them to the Plough, 4 or 5 Inches high- 
er than the firſt (chuſing a fit Place in the Beam to place them in) although 
behind the others a little; for to, the Serbrador will be perfectly ſav'd and 
defended. And the ſecond Ears are to be of the ſame bigneſs with the 
firſt. And this is found, by Experience, to be the beſt Remedy againft 
the Stones and Clods. 1 IT 

5. he time of ſowing, according to the moſt experienc'd Farmers, is 
when the Mould cf the Land is dry, or but little inclining to Moiſture : 
In either cf which Conditions of the Land, this new Sembrador works with- 
out clogging the Wheels, or ſtopping up with Dirt, thoie Holes through 
which the Grain is to iſſue forth, FL” 
6. When this Smbrador works as it ought to do, it will fow three Cela- 
mines, or about a Peck of Wheat, and five C-/amines (or & of a Buſhel) * 
of Barley, on as much Land as would take up about one Buſhel and half af- 
ter the common way of Sowing. And if it much exceed, or fail of this 
Proportion, it noteth ſome Fault in the Inſtrument, or Careleſneſs in the 


Flough-man. „ | 
7. The Spoon muſt be made for all Seeds, proportionably to their 
bigneſs. | | 


8. You muſt plough the Furrows very cloſe one to another, that ſo the 
Plough when it turns back, may the better cover the laſt Furrow, which is 
left open, and ſowed as it came along. 

9. After having ſown the Land, in the ſame manner the Land ſhould be 
made as plain as can be, and no ſuch Furrows made to carry away the Wa- 

ter as hitherto hath been uſed : But it will be ſufficient, that at every four 
Yards Diſtance. (one from the other) Furrows be made. For Experience. 
hath taught us, that the Land laid up without Furrows, bears more Corn, 
than that which hath more Furrows ; becauie the // Heat, and Barley, and 
other Plants, receive the greateſt Damage by Drought ; and therefore this 
ovght more eſpecially to be obſerved in Spain, one of the dryeſt Countries 
of Eurcpe. | | | 

10. In many Parts of Spain, in 1664. it was found, that Land ſown in 
September hath yielded a better Crop, than that which was fow'd in Oc ber, . 
and that ſown in Ofober, better than that ſown in November 3 which prov= 
eth that *tis more advantageous to ſow early than late. The 

11. They have obſerv'd allo, that it is very profitable to ſow in the New 
Moon ; becauſe it will ſhoot forth, and thrive, and ripen iooner. In Spain, 
Iraly, and the Iſlands of the Mediterranean, they may begin the firſt Nez: 
Moon in September, and ſo go on, and end with the New Men in November: 
But in Germany, and the Low Countries, they begin in the, End of Aug ft, 
and end with the New Moon of October. 


LXXXI. It is vulgarly known, that the Surface of ſome Ground is ſo hol- 4:77 
| EE UI 1S 


low, light, and ſwoln by a hot and working Ferment, that it mult needs, 1 
ſend up a warming Steam, as appears by the quick Kiddance of all the Snow ] e / 


; Deal, 
that a. 16. p. 
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that falls on it, and (in many places within my Knowledge) diſſolving the 
Snow before it falls on the Ground ; that ſome Stones, by an innate Ta, 
and ſome Waters do impregnate the Earth, and that other Stones, by their 
contrary Qualities, or by their Poſitions, have a quite contrary Operation; 
that Streams of Water running over Lime-ſtones, or thro the Veins of Aſarle, 
or of that fort of Chalk which is kind for Manure (for there is a fort of Cha/+ 
which is harren) doth fertilize ; that ſome other Waters are hungry, ulig - 
nous and corrofive ; and that thoſe Rivers which are fill'd with a blac 
Water, by Rain running over Heaths, do much miſchief where they over- 
flow, begetting Heath all over the Paſtures. 1 5 
In the ſharpeſt Froſt that I have known theſe many years, the Ground ha- 
ving been alſo ſome days covered with Snow, I ſaw a ſmall Stream (no big- 
ger than might run from the Mouth of an ordinary Quart Gaſo- battle) fliding 
merrily, and ſmoaking all the way, over the Lawns. I could not diſcern, 
that any Snow had fallen within five or ſix foot on each fide ; (if it did, none 
remained there ;) and ſo far the Graſs at that time, about Chriſtnas, was as 
green as any Leek, and the Froſt (to far) apparently diſſolved. Of this I 
then wrote to our worthy Friend Mr. Evelyn, not for any Wonder (for per- 
haps, there are, or may be Thouſands of ſuch /moaking Streams in England) 
but only repreſenting how ſuch a Stream may warm a Manſion, and cheriſh 
tender Ever-greens well ſhelter'd from Winds, and Flowery Gardens, all the 
hard Winter, and do us better ſervice in an extreme hot Summer. I have 
been perplext in obſerving my ſelf, an hundred times, the difference of eat 
and Cold between two Villages within a Mile of each other, where we could 
obſerve no diſparity of Hills or Rivers ; only the Springs in the one were 
all ſhallower ; in the other, ſome were deeper. In a large 'Tra& of Land the 
Surface was of ſo hot a Ferment, that at every Step I trod up to the Ankles. 
I cauied it to be examined by the Spade, and found it, as far as I tried here 
and there, at a foot depth, as thick ſet with Pebblc-/tones, as if a Cauſey had 
been pitch'd there ; yet was it a quick and pregnant Land for Flowers, Fruit- 
trees, and Vines, theſe Pebbles being diſlodged, and ſome of them carried a- 
way. I have ſeen Fields, where the Surface did ſeem covered with Pelbles, 
not Flinty nor Lime-ſtone; yet they bore full Burdens of the beſt and clean- 
eſt Rye and Oats: The Husband-men took away the Pebbles from off the 
Surface, and then the Land bore as ſtrong I heat, Peaſe and Barley as before 
it bore Oats and Rye. In other parts where J have been, the Husband-men 
took away the Stones which ſeemed to cover the Fields, and ſuſtained great 
 Lofs for their coſtly Labour; their Corn was much weaker for ſome Years 
after. I can attribute theſe differing Events to nothing but the Difference 
of Stones : Some intrinſically warm, and impregnating above Ground, ſome 
cold and not impregnating, whilſt in that Poſition or Situation. Yet ſome 
Experience forbids me to deny, that even ſuch Stones, when covered with 
Earth, at a certain Depth, may increaſe the Fertility of the Land. And the 
hot and bibulous Land, which drinks up the Rain and Snow as ſoon as it 
falls, ſeems to have ſome cooling Refreſhment from under-Ground Pebbles 
which are of a cold, ſtiff, and ſullen nature. | | 
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Whar I have to ſay of marming and fertilizing Rocks, I ſhall deliver with 
an Aſpect towards Scotland, for Horticulture. 1 had ſeveral times Conference 
with Sir Robert Morray, B. M. (who was an Honour to his Country, and a 
Bleffing to the Place where he abode) concerning Hſculent and Olitory Gardens, 
and (under one Nurſeries of Fruit-trees, and other uſeful Vegetables in Scor- 
lang. I repreſented, that, almoſt within my Memory, they are become the 
chief Relief of England, that tis lately found, that auſtere Fruit yield ſtrong 
and ſprightful Liquor, which reſembles the I ine of the Grape, that the Re- 
turn of Gain from Gardens is great and ſpeedy ; Nurſeries neither are charge- 
able nor a burthenſome Addition, but a congruous Engagement of the Mul- 
titude to perſevere in the nobleſt kind of Agriculture. Sir R. A. granted all 

that I faid ; and I am ſure, he acted, and executed all that he could for the 
Good of his own Country, and for England, &c. But, ſaith he, there are fo 
many Rocks, and ſuch bleak Winds in Scotland, that they can hardly draw 
in the ſame Yoke with England for Gardens and Orchards. I replied, that in 
Devon and Cornwall, they fenced their Gardens and Orchards with Flanders 
Furrs and tall Holly from the Sea-Winds ; and they have lofty Firs, and 

goodly Pines in Scotland ; and New England, where the Winds are as keen, 
and the Snow and Froſt as deep, and as long laſting, as in many Parts of 
Scotland, is yet full of Fruitful-Orchards. And if Scotland be farther in the 
North, yet Norway is rich in Boſcage, and the Seeds ot the. Hemlock-Tree, 
Spruce and Cedars, from New England, New-found-Land and Virginia, may 
perhapsrejoice in the Exchange of Northern America, for the North of this 
Iſland. 
his I told Sir R. M. I durſt undertake, that when Edinburgh, and their 
Towns and Univerſities ſhall plant Kitchen-Gardens, as we do now in England, 
they ſhall receive their grateful Reward the firſt Year, and bear the Char- 
ges of their Nurſeries abundantly, and ſo hold on; and within 7 Years, ſecure 
their Poſterity of the Benefit, and delight themſelves with the Fruit of their 
pleaſing Labour. On 

Now for fertilizing Rocks, T made bold to repeat it often, That within a 
day's Journey of the Heart of Zng/and, I could ſhew 3 Gardens the beſt that 
Lhave ſeen for-flow ry Beauties, Engliſh Ever-greens and Sallads, all the Hin- 
ter long; all theſe on a hard Rock, in molt places but one Foot deep under 
Earth; in ſome two, in few places three Foot deep; very loſty Hills cloſe 
on the South ſide, the Declivity of the Gardens due North ; and the. Rock 
perfectly bare next the Walls on the North fide. And 1 ſaw rich Hop-Tards 
in the ſame Caſe, but in deeper Ground, next to the Garden on the South 
fide of the Gardkn and theſe Northern Hop yards eſcap'd many Blaits, which 
ſeiz d on the Hop-yards on the South fide of the Hill. On the ſteep Aſcent, 
on the North fide of one of theſe rocky Hills, wliere no Plough could come, 1 
{aw a Gentleman Plowing up the ſhallow Turf with a Hand-Plough for Hax, 
and I ſaw good Flax grow there, to the Largeneſs of a Village-Field. His 
Hand- Plough had a Stem of A or Sally, about 7 Foot long, and a Plate on 
one Side ncar the End, to turn the Th,; a Coulter to be let out ſhorter 

or 
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or longer, to cut the Turf 4, or 5, or more Inches deep, as the Land affords 
it; and a ſmall Iron-Wheel. This Hand-Plough, the Maſter and his Man by 

turns, drove before them with a walking ſpeed; having Leathern Aprons 
before them to ſave cheir Cloaths. For the Cauſes of this hardy Fertility, 
NMaerint Philoſophi. ] am ſure of the Truth of what I write, and I am willing 
to apprehend, that if in Scotland they did, in fit places, ſow the beſt Flax- 
ſeed of Flanders as many here do, they would make good Holland-Linen, 
Laune, and Cambrick, as now they do Scotch-Cloth. | x 
It is no hard Task to ſhovel down the ſhallow and moſſy Turf from the 
ſtzepeſt Declivities of Rocks, into Places where it may have ſome Receptacle 
or Stay, and there to impregnate it with the Spade and Compoſt, tor Gardens 
or Vineyards. And there the Tenth Part of an Acre in Gardening may 
yield more Profit than Ten Acres of ordinary Tillage in a Corn-Field. 
1 am fo much a Stranger to Scotland, that I cannot ſay, whether Saffron, 
Liquorice, Hops, Madder, Oade, or what other Rich Commodities do proſper 
there ; but this I know, that our Engliſh Saffron and Liquorice do far excel 
all the Foreign, which our Druggiſts do ſell us from the gqouth. And ſince 
Vines and Mulberrics have travell'd from the remoteſt Eaſt, through all the 
hotteſt Countries, and have abundantly enriched our next Borderers, and 
have received acceptable Hoſpitality, as far as they have been tried, in 
this our Iſland; we have Encouragement enough to adventure the cheap 
and eaſie Ii rial. | . 
n p. 264. Some of my Correſpondents tried the Mulberry and $i}k-worm as far in the 
0.153. 5.9 North as, Huntingdonſhire and Cheſhire, and Sir James Craig tried them in the 
moiſteſt Place in Ireland, in the County of Cavan in Ufer; and all boaſted 
their Succeſs; Au. 1651, 1652, 53, 54, . Wherever Mulberries grow, 
I am apt to expect, that the Worms will live, and ſpin, and furniſh the 
Silken Trade. V2 : 
ln Devonſhire, they mingle black Mulberries fully ripe, with a full-bodi- 
ed Cyder, in the time of Grinding or Preſſing the Apple, with Diſcretion, 
for Tincture and Reliſh : And they eſteem it a very wholſome and ſtour 
Wine. = 
vide ford, 'Tis ſtrange, that in 9 or 10 Years ſince this was publiſhed, the Practice 
Rai. a. hath not been ſpread into other Countries, where they abound with ſtrong 
and Winy Cyder ; many being willing that their Cyder ſhould in Tincture 
reſemble Claret, Tent, or Alicani-Wine. But it may ſeem, that we do yet 
retain ſomewhat of our Fathers Averſneſs from Planting Mulberries, which 
they ſhewed near the Beginning of King James's Reign, to our great Los 
and Shame. for 2X} arte . 
The Mulberry requireth a Rich, Succulent and Rank Ground, which is 
not wanting in the Approaches of any of our Cities and J owns. And 
Mr. Evelyn hath written as well as can be written, both to inſtruct, and to 
encourage the Planting of them. 8 | 3 
The Mine-Mulberries (as we call them) are for the fineſt Silk ; but to min- 
gle with Cyder, and for our Junkets, (as Palladius hath hinted to us) ve 
: ſhould ſend for the moſt delicious black Mulberries which may be had in Na- 


ples, 
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ples, Sicily, Virginia, or any of the Eaſt or Weſt- Indies, not truſting to the 
Seed, but by all Means to have young Plants, of the beſt ſorts, ſent in 
Boxes containing ſome of the connatural Soil. 'Thus if the Gardens about 
London were well furniſh'd, they might eaſily be diſperſed into other Parts, 
without more ado : Por, few-Plants may be more eafily propagated, when 
they are young. A few rooted Mulberries being prefſed down, and covered 
with Earth in fit Places, ſo that the Eyes may be very lightly covered, 
and the Sprouts or Branches, if there be any, may be cut very near to the 
Ground ; ora good Branch, after due depth of the bigger End in the Rich 
Mould, thus ordered as before, will ſoon become a perpetual Nurſery; And 
if the worſt Mulberries were well diſperſed, they may be ſoon amended, by 


putting the largeſt black Mulberry upon that of the ſame kind; it being 


certain, that it takes better upon that than upon the white Mulberry. 

Vinons Shrubs arenow coming into Faſhion ; of theſe do ſome make Sugar- 
Wines by Art, to be compared (for Wholeſomneſs and Pleaſantneſs, to ma- 
ny Palates) with Rich Wines of the Grape. For the Sugar- Cane doth hard- 
ly yield to any Vine in the World: And we hope that Meath, Metheglin, 
and other Honey-Drinks, will in a ſhort time give Place to theſe Sugar-Wines, 
when perfectly well made. RO NS 48 
HBeſides, tis good Employment for the poor Women and Children to ga- 

ther the Fruit, and a ſpecial Improvement of our waſte Lands and Heath 
only by turning the Turf and burnt Heath (if there be any) into the Tren- 
ches and Pits, made by the Plough or Spade, for Banks or Beds. 

Many diſcourage themſelves ff 
if they had the Fruit, they ſhould yet want many Matters, too coſtly for 
them. For their Sakes, 1 ſhall here inſtance, that in all the Neighbour- 
hood round about 7eoville in Somerſetſbire, they that make 20 Hogſheads of 
Cyder, yearly, and much more, do pound all their Fruit in Troughs, made 


for the purpoſe, deep and ſtrong, with Broad-footed Pounders, one, two, or 


| three, as their need requireth, pounding together in the ſame Trough. And 
to me they hold the Paradox ſtoutly, that without more Coſt or 'Trouble, 


this is the beſt and cheapeſt Way. Workmen are cheaper in the Country 


at ſome Seaſon, than in ſome Cities. And 'tis a Charity to employ Men 
that want Employment, rather than Beaſts ; and ſometimes tis unſafe to 
truſt either to the Wind, or to the Water. 


Cyder, you know, coſts no Fewel to brew it, and the Labour is but once 
= (on 


"Tis drawn by divine Chymiſtry, ſo many Trees, ſo many huge Alem- 


bicks, which attend to that divine Work conſtantly all the Year ; they need 


no Furnaces to ſend forth a corroding Smoke to choke all the City, to ſtran- 
gle them into Conſumptions, and corrupt all Beauties and Amenities. 
Neither Iron, Steel, nor Marble, can reſiſt the Fumes of Brewing-Houſes: 
whereas Cyder is of a thouſand Kinds, proper to cure many Diſeaſes, and a 
kind of Vehicle for any Healing Vegetable, or other medical Matters. 
The Cyder of the beſt Pepins duly ripen'd and kindly fermented, is a pe- 
VOI. IL CCC C0 culiar 


om Planting Cyder-Orchards, ſaying, that a. 134. f. dc 


= 
- 7 
» 4d 
Sas _ 
1 — — _ . — — — — — — . — — — 
— - _ — — — x ” 7 2 — — — — — r h — — 
” — — — — — A — — — 3 » „ — . 5 — * — — ? — * 2 — we . TIT” 4 . — — — * — 
— 7 — ” — — " — * * : * 4 * * by Pa CE. 1 3 * * — * - *- % 4 
8 E 8 GOL . — 2 WR 5 — — > 2 — = n 2 1 & __— ee Ls — + p h — e 22 9 — % — — —— PR 2 
2 — — — — 2 — 2 - Ws " - - 8 — 2 3 7 2 — S . = 8 6, a —_ * 5 — 5 a ma Phe” "Fs * — — — 2 — — — — — — — -— — 
bi _—_ 2 = RR "ET — — = — —— ä ERS a — 8 —— — — 2 — x — . — — — — — — — 
2 3 2 * gr — — — 2 > — — ts wo or p- ——— — — * — — - — — * : 
— — — — Wan 1 3 — — 2 TI — - -— — 
- 


- 
: I — 2 BD > « Nh _ 
5 _ SET IT - 


3 
— — 


— r — 
a TL —— 


POTS _—_— —— — — — — — — 
= 4 3 + — — — = 
Bane as = — —— * ä 
CT" I — . 
2 * —_ x — 


„ 
culiar Remedy for the Conſumption, and generally all ſtrong ànd pleaſant Cy- 
der exciteth and cleanſeth the Stomach, it ſtrengthens Digeſtion, and infalli- 
bly frees the Kidneys and Bladder from breeding the Gravel and Stone. This is 
(above all) the peculiar Excellency of the right Red-/rake of Irchin-Fiela; 
when it eſcapes all Sophiſtications. But that which makes Cyder fit to ac- 


m 


company the Tradeſmens Granary, is, that if it be made of right Cyder-fruits, 
fo that it will be full-bodied and ſtrong, it will hold good without Decay, 
and will yearly be much improved for ſome Years, to the next plentiful 
Year, as uſually it falls -out, and beſt of all in large Veſſels, the larger the 
better. Tradeſmen ſhould not be for bottled Cyder, which is common! 
more windy than healthful. It hath been tried from my Childhood in Ve- 
ſels of 14, 15, or 16 Hogſheads, of the free Honſhold- Meaſure, containing 
60 or 15 Statute-Gallons : 1 have been often told, that Sir John Ii inter had 
a Veſſel which contained 30, or at leaſt 28 Hogſheads 
When the Citizens ſhall ordinarily drink Cyder well diluted, as the French 
drink Wine, and as the fober People in all our Cyder-Countries drink their 
Waſhings of Cyder, as they call it, or Cyder well dilated in the Grinding-time, 
and as they drink in London their 6 ſhilling Beer, I am perſuaded it will 
much conduce wo their Health: And I have often heard labouring People 
affirm, that they are more ſtrengthened for hard Work by Cyder largely 
diluted, than by very good Beer. . 
Yet I have much more to ſay for Hoyſhold-Gardens, as a fit Match for Gra- 

naries. Coleworts and Cabbages, with a little Care, hold out ) or 8 Months 
in the Year. We have therm all the Year round; good Sauce for. Bacon as 
red as any Rofe, as they have it in Herefordſhire, where the Swine will get 
a. ſhare of the Fruit which fall from their Hedges; and the Bacon of Neu- 
Foreſt is generally commended, Theſe are in good Houſes always at hand, 
and may be eaſily dreſs'd without much Waſte of Time. But Roots of all 
forts, Rapes, Turneps, Carrots, Parſneps, Skirtets, Potatoes, do challenge the 
Precedence before Granaries ; they are a kind of Under-Ground Granaries, 
and do oftentimes hold out, when Corn faileth ; eſpecially the Potatoes of 
Barbadoes or of Virginia. 


1 ach The Potatoes of Barbadoes, in our freſh Memory, relieved Ireland from two 
| 5.68. Y 


ears Famine, when their Corn failed there; as Cheſnuts reliev'd France in the 


Extremity of their Civil War, when their Ploughs were forſaken. Theſe 


Potatoes coſt little or no Culture for ten Years together, being only covered 
with Fern, or other light Muck, and that turn'd in with the Earth, and two or 
three Roots, as often as there is occaſion to take any of them up for Uſe ; 
and they ſnould be taken up here and there, by ſmall Parcels, where they 
grow thickeſt, A few Acres of theſe. will run far to furniſh a City, and 
the Country round about. They have been told in the Markets of Briſtol and 
Wells at the Price of 4 .Shillings per Buſbel; dear enough in reſpect of their 
eaſie Propagation and Culture, and cheap enough in reſpect of their Uſe, 
Children of poor People thereabout can eat them raw, inſtead of Bread and o- 
ther Food, without hurt; ſome do roaſt them in Embers, as they do Vardeis; 
ſome do boil them, peel them, and eat them with Butter and Pepper, either ſer- 
— ved 


1 . 

ved whole or chopt, as they do Parſneps; ſome do ſtrengthen their Beer or 
Ae, or make good Drink with them, ſo they are to them inſtead of Corn 
and Malt, and an acceptable Treat. Every way they are ſtrong and whol- 
ſome Nouriſhment for Labourers. Some do parboil them ſlightly, peel them, 
and mince or cut em in ſmall Bits, mingle em with the Slices of far Fleſh, ſea- 
ſoning all to their Palate, and bake them in Pies or Paſties, and they eſteem 


them a reſtorative Delicacy, not much inferiour to Artichoaks. IT obſerve them 


to grow and proſper abundantly in much differing kinds of Soil, from the 
North of Shropſhire to the Coaſt of Dorſet/hire. But they like not a ſtiff 
and ſtrong Land. I try'd them 2 Years in a ſtrong Wheat-Land, and could 
get no good of them there ; all the Roots which were there generated, were 
little bigger than the Bulbs of Saffron. In light and hollow Land of the 
hotteſt Ferment, which is commonly of little Worth for Corn or Paſture, 
there Potatoes thrive beſt and taſte beſt. But now I am at a Difficulty, whe- 
ther the great Difference which we find in the Reliſh, be from the differ- 


ing Kinds of the Potatoes of Barbadoes and Virginia, for both have the ſame 


Reſemblance above Ground: Or, whether the Difference which we find be 
only from the Diverfity of the Soil. „ 

That the Soil makes a great Difference, and that all may be careful to 
chooſe a fit Soil for their Garden-Diet, I ſhall here offer ſome notable Inſtan- 
ces to prove it. All the People here (the very Vulgar) do find the Carrots 
and Tyrneps or Rapes, from the Common Field of Mariot, 8 Miles from 
hence, Weſtward, far to excel other very good Turneps and Carrots in Fat- 
neſs and pleaſing Reliſh, And Cabbage-Plants from the wild Fields of H- 
diard, Weſtward of Taunton, where they have a rich reddiſh Soil, do ſo far 
excel all other the beſt Cabbage-Plants, that theſe Lydiard-Plants are bought 


in all Places at 80 Miles Diſtance, and Garden-Plants are ſometimes much 


altered in 'Taſte and Properties, by the Accidents of the Year. Ina drough- 


ty Summer, the Plague then being hot in London, we had Carrots in North- 


amptonſhire from a kind Soil, where they were wont to be very good; but 


then ſo rank, dry and earthy, that we could not endure to ſee them on the 
Table. | | 8 


I hear, that Turneps of Hackney are better than any other Turneps about 


London. We have here very good Tyrneps white and yellow, which are fatter 
and eſteemed more reſtorative. But all England wants the Bohemian Turreps, 
Blood-red on the Outſide, which are extolled by Myffet, as he found them 


in Prague, to be ſo reſtorative and delicate, that the Emperor himſelf nur- 
ſeth them in his Garden. 5 | | 9 


The Spaniſh Potatoe requires diligent Culture, much Sun and a light and 


pregnant Garden-Soil. In the Modern Latin they are called Glandes Malacenſes, 
being brought into Spain from Folez Malaga, a Province in America. They 
report, that more than a Dozen of their huge Spaniſh Ships were 
brought”at one time to Sevile in Spain, fully Freighted with theſe Po- 
tatoes, and were ſoon diſperſed all over Spain. We ſay, the Spaniard is flow 
at every thing: But they may ſay, the Eng/i/ſbhmanin many Parts of England, 
CCCLC 2 | 1 
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is more ſlow at the beſt Improvements of our own Countrey; Witneſs our 
Want of Vineyards, of Groves, of Mulberries, of the beſt Cheſtnuts, Wal- 


nuts, Figs, Almonds, Ec. which are wanting in moſt Parts, and do not refuſe 
to grow in our Climate. 7 


opnemen, LXXXII. For the Improvement of ſandy, light Ground, or any Clay 
ef Agricul- well ſanded, I recommend upon Experience, Vicia multiflora Nemorenſis Per- 
. L, ennis, five Dumetorum, J. B. It hath theſe Qualifications, beſide thoſe men- 
».25.p.412 .tioned.in the Title of J. Baubine, viz. of its being Perennial, Thriving even 
in Woods and among Buſhes, and being of the Pulſe or Pea-kind, that it 
ſhoots 1000 Roots far and wide, and ſpreads it ſelf under Ground, like quick 
Graſs ;, above Ground it is ſo rampant, that it will climb a Fathom and half 
upon Meaſure, and will preſerve it ſelf in ſpite of Weeds or Drought. Again, 
it may be ſet as well as ſown in Furrows; and for this purpoſe, the Roots may 
be dug up in Sptember, as well as the ripe Seed then gather'd ; by this means 
the Growth of it would be mightily advanc'd ; for the older the Roots are, the 
ſtronger and fuller of Buds and Shoots they are. I ſowed the latter End of 
March the Seeds I had gather'd in September, and had that Year a very great 
Increaſe ; the Bed being very thick cover'd over with Graſs above 2 foot high; 
but it did not flower that Year. I reckon'd; that one Pea had-put forth that 
Year above 30 Shoots in Auguſt. In the ſecond Year, it flower'd by the mid- 
dle of June, and bore a wonderful Crop, the Roots being innumerable. 1 
have obſerv'd this Pea very common in all the Mountains as well as Plains 
of England, where Buſhes or: Hedges are. Both the Pea and the Graſs are 
very ſweet, and very agreeable to Cattel, as I have tried. | 
Agriculture may be allo conſiderably advanced, by the great Choice of 
Plants, even of thoſe of our own Growth, of the Pulſe-kind ; of which 1 
recommend this Liſt: — 
Lathyrus major Latifolius. Ger. 
Lathyrus Luteus Ol veſtris Dumstorum L. B. 
Aſtragalus Sylwaticus Ger. 5 
Vicia Sylveſtris Semine rotundo, Nigro, C. B. 
Orobus Sytvaticus noſtras C. B. P. in Append. . 
Vicia Slwatica Multiflora maxima P. ” IE 
I alſo recommend as Subſtitutes of Hemp and Flax of. our Engliſh:Growt!i, 
| | Vis. Perennial Plants: - 
| Linum Sytueftre Anguſftifolium J. B.- 
Linum Sylveſire Horibus Cœruleis Ger. 0 
Corona Fratrum; of the Thiſtle Kind. This Plant is generally a Yard tall; 
. its Fibres are exceeding tough and ſtrong, beyond any I ever tried; it puts 
| forth many of theſe tall and very thick Stalks yearly ; it naturally grows to 
1 this Bulk in moſt barren Soils, as the dry Woolds and high Paſtures, in 79rk- 
| hire and Lincolnſhire. | | 
It may be objected, that as Annual Plants require more Labour and a fat- 
ter Soil; ſo they recompenſe it in Largeneſs of Growth and Fruit: And alſo - 
that Plants of laſting Roots are more harſh and bitter, and not palatable 


for 


* * , 
« ils 


> * e 
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for Man or Beaſt. I anſwer, that the Compendium of Labour in Husbandry 
is all in all ;. and that therefore the durable Plants will turn to better ac- 
count: I refer to the wonderful Examples of ſuch as have already been 
made uſe of at St. Fein, Sc. And it is probable, that by ſome Tillage, 
even harſh Plants, may be improved, and brought to be kinder Food. The 
ſame Aſparagus which we eat, grows wild in the Marſhes of Lincolnſbire, 
very fair, and not to be diſtinguiſh'd by the Eye from that of our Gardens; 
but is intolerably bitter, which Garden-Culture alone has Civiliz'd; and 
made pleaſant to the Taſte. For this purpoſe, Liming of Paſture- 
Ground makes it palatable to Cattel: For caſt Lime over the one half of P 
Paſture, the Cattel will not bite any where elſe willingly, and will Eat 
here to the bare Ground, much neglecting the other half. I did uſe, when 
I liv'd in the North, to Lime my Aſparagus and Lettice-Beds ; and this did 
{5 far meliorate them, that they far exceeded in Tenderneſs, and pleaſant 
Taſte ; covering the Aſparagus in Winter, with clean Wheat-ſtraw, inſtead of 
_ Litter, and ſowing the Bed thick with the Powder of Burnt Oyfter- 
ſhells. - by 
Perhaps White Briony, of all our Engliſh Plants, would beſt ſucceed both 
for Hay-and Corn, as giving the moſt Graſs, if we would that way ule it; 
and alſo yielding a Root of a-prodigious: bigneſs ; which ſeaſonably taken up, 
is little elſe but a Maſs of fine Flower. Tis true, it is a churliſh Purge, and 
not fit Food for Man, or any other Animal we keep: Bur ſuch, and much 
wWorſe, is the Callava-Root, of which the Indian Bread is made, and which by 
Exſuccation and Baking alone, proves innocent and wholſome. If the vait» 
Shoots it makes be deſigned for Hay, they are to be cut when tender, and 
in the Flower. ESE = 


LXXXIII. Sow all forts of Grains, and plant Kerneis in Beds of Earth, at 5, „ 
the very time when the Sun enters into the Fernal Zquinox, and take them e 


4% 4" ere 


up when they are ſtrong enough to be tranſplanted, at the Time of theodn ay /;y- 


Full Moon; which Time is always to be obſerved, if you will take them up, 
and Replant them. | | | | 

But now, to know the Moment, or very near the-Moment, of the ſaid Z- 
quinox, take ſome Aſhes of Vine-Wood, put them in an Earthen Pot Leaded, 
or in a Pot of the white Earth of Tayence, very clean; pour upon it com- 
mon Water, or Fountain, or Rain-Water, that is very ig from the. 
of March to the 11 of the ſame; and at the time when the Sun enters into 
the Æquinoctial Point, you will ſee the Aſhes. make the Water Turbid, and 
then is the Time of ſowing your Grains, and planting. your Kernels. 


LXXXIV. I am of Opinion, that one confiderable way to improve Gar- 3, 


dening, and the Culture of Plants, would be, to give a Peſcription of the mp ers, & | 


ans 


| s : . | Dr, 
Plants themſelves, then the Soils, Climates and Countries, where the Vegeta- $19ane, v. 


bles to. be. cultivated naturally grow; and what Sealons, Rains and Mete- s 


crathey have: Which being imitated, as much as poſſible, N 5 
: nes. : 
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Plants might thrive better, than now they do in the fatteſt Ground. And 
to this purpoſe I have been aſſured by an honourable and very ingenious 
Perſon, that he has known ſome Plants, particularly the Centaurium Minus, 
which not growing the ordinary way, was tried, by mates the Seed on 
the ſurface of the Ground amongſt the Graſs, by which artificial Imitation 
of Nature it came to perfection, which no other way could be brought about. 


Tie Sen LXXXV. I have made a Stove in my Green-houſe, according to Mr. 
of a view 


$415 te Evelyn's Invention, publiſh'd in the Calendarium Hortenſe. I laid my Pipes 
Dody Cu. Of crucible Earth, not too near the Fire-Grate, which is about 16 Inches, and 


lum, N. 212. 


p. 191: I made a Trench the whole Length of my Houſe, under the Paving, about 


18 Inches in Breadth and Depth, covered with an Arch of Bricks, and at the 
other End of the Trench, having an Iron-Plate about 18 Inches ſquare, to 
take off and pur on, with a round Hole at each Corner, of about 3 Inches 


Diameter, with a Lid to ſlide open and ſhut ; ſo that by opening any of 


theſe Holes, or all of them, more or leſs, or taking off the whole Plate, I can 
releaſe tuch a Quantity of Air out of the Houſe, to blow the Fire ſo as to 


5 . * 
8 4 

N . * 

W. „ F 


increaſe or diminiſh the Blaſts; and, as Mr. Evehyn was pleaſed to inform me 


by a Letter, concerning diſtributing the Air at its Admiſſion, more equal- 
ly through the Houle, I inſerted my Pipes into a Channel all along the Wall, 


at the End of the Houſe, with thoſe ſeveral Overtures he mentioned ; all 
which prove admirably, TS 7 


1 „ie LXXXVI. Take up Trees by the Roots in the Spring, juſt as they put 
brit and forth their Buds, preſerving iome of their own Earth about the Roots; ſet 
97.5 them ſtanding upright in a Cellar until Michaelmas; then put them into Veſ- 
ao ſels, with an Addition of more Earth, and bring them into a Stove, taking 
437. p. 44. Care to moiſten the Earth every Morning with Rain-Water, in a Quart of 
which you muſt diſſolve the bigneſs of a Walnut of $a] Armoniac, and a- 

bout Len Fruit will appear. „55 ; 
As to Flowers, Take good Earthen Pots, and therein ſow your Seed at 
Michaetmas, Watering it in the fame manner with the like Water, and by 

Chriſtmas you will have Flowers, as Tulips, Lilies, &c. „ 
This and the other may be done in a good warm Kitchen; and ſuch Days 
as the Sun ſhines, you may ſet them forth for ſome Hours. 


Hoo ben, LXXXVII. Take Sit Petre one Pound, Bols Armoniack two Pounds, or- 


the whole 


ne, gi tion in other Quantities. 
s VUY Q7Y : 
Rob. Souh- Then in dry Weather, take 


e its Stalk; out them in, one by one, into an open Glaſs, till it be full; 
1 and then cover it with an Oily Cloth, cloſe tied down; then in a dry Cellar, 


ard Fower: dinary clean Sand three Pounds; mix all together, and obſerve this Propor- 


put each of theſe Glaſſes four Fingers under Ground, and ſo as that quite 


round each Glas, and above and below, there remain two Fingers thick of 
the ſaid Mixture, _ 


Flowers alſo may be uſed in the ſame manner. 


IXXXVIII 
N | 


Fruit of any ſort that is not fully ripe, each 


1 


. ; a | 5 | TR ; 7 
LXXXVIII. I would adviſe ſuch as ſuffer Detriment in their Green Houſes, Remedies f- 
not to deſpair, when they ſee the Leaves of their Myrtles, Oranges, Oleauders, dss, 


Fines, and other precious Fruits, Ruſſet, or altogether ſhrivell'd and fal- 1 Eve 
ing, but to cut them to the Quick, plaiſter the Wounds, and plunge their, fl.. 
Cafes and Pots, trimmed with freſh Mould, Oc. in a warm Bed, carefully 
refreſhed, ſhaded, aired, and treated as ſick Patients, and as the prudent” 
Gardiner beſt knows how. But above all, that he be ſure, not to expoſe 
them, till the Eaſtern Winds, which I call our Engliſh Eteſians, and which 


make our Springs ſo uncomfortable, when we think Winter and all * 
re- 


paſt, be qualified: For they are deadly to all our Plants abroad, and 


quently do us more Prejudice than the moſt churliſh Winters, as common- 


| ly finiſhing the Deſtruction of what the Froſts have ſpared. Nor are we to 


be flattered with a warm Day or two, which are apt to tempt Gardiners to 


ſet out their Plants before the End of April, or that we find the wiſe Mul- 


berry put forth, which is certainly the moſt faithful Monitor: Nor ſhould 
we indeed, cut or tranſplant any of the Perennials, till of themſelves they 
begin to ſprout. 75 


LXXXIX. In the Spring, being flattered with ſome warm Glances and ©" -- 


alksy | q | | „ | 7 5 bout S 1174 
refreſhing Days, many are apt to expoſe their choice Greens, which upon a Ei 
ſudden Change to its former Cold with ſharp Eaſtern Winds, proves more gu 


pernicious to ſuch Strangers than all the former Winter, and ſeems to finiſh 165: J. 777. 


the Deſtruction of what the former Cold had ſpared, a Matter too frequent- 
ly ſeen among ns, we enjoying no certain ſteady Summer till after the S. 
ſtice. But theſe tender Exoticks loſing their Leaves, having receiv'd Detri- 
ment, with their Tops ſhrivelFd, and the like, are oftentimes not capable of 
enduring the interpoling ſcorching Heat of the Sun, which oftentimes hap- 
pens by Fits in the Spring ; when the Prudence and Care of the Gardiner is 
eſpecially try'd, gradually to help and recover his tick Patients, ſometimes 
by due Trimming, Earthing with freſh Suſtenance, looſcning the ſtrait bound 


Earth, and ſometimes with the help of a warm Bed, and gentle watering 


and ſhadowing, and the like, patiently and carefully waiting the Return of 


the Bounty of the Heavens to help his Endeavours. 


In the Flower-Garden, eſpecial Obſervance ought to be taken of the choi- 
cer Roots of the Aſian Ronumeuli, Aulmoneys, tender Narciſſi, and divers o- 


- thers of the like Tenderneſs, and Strangers to ſuch Entertainments as our 
Northern Countries afford ; that if hard Froſt ſhould happen, they ſhould 


be ſecurely cover'd and kept from the Froſt, if poſſible, till the. too rigid vide pt, 


Moiſture of the Earth be digeſted, which would prove pernicious even to 1 553. 


the Death and Rotteneſs of many ſuch Roots and Plants. 


. Pa. 
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To 
XC. Papers of ſs General Uſe, Omitted 


8 4 1793-1, IX IIrections for 'Tranſporting Vegetables. 8 
n 2. Phytol ogia e : Or, an Alphabetical Catalogue of Plants 
growing within the Fortifications of Tangier, 16913, by Mr. Spotſwood. 
2.:32-7.67z 3. A Catalogue of ſome Guinea-Plants, with their Native Names and 
Virtues; ſent by Mr. F. Smith, from Cabo Corſo ; with Remarks on them, by 
Mr. Fames Pettiver. 3 mu | | 
G. dd. bs 1; 4. An Account of 46 Eaſt Indian Plants, Collected at Unanercoonda, about 
12 Miles from Fort St. George ; by Mr. Sam. Brown, with their Names, De- 
{criptions, and Virtues, by Mr. James Pettiver. 


1.:36. P.. 5. An Account of Part of a Collection of curious Plants and Drugs, ga- 
1. 204 p. 579 


e .es thered by Mr. Sam. Brown, a Phyſician at Fort St. George in the Baſt Indies, 


and lately given to the Royal Society, by the Eaſt India Company. With 
Remarks, by Mr. Pettiver. © 15 * | 


1193 P-504 6. Queries concerning Indico, by . 

a. 0. p. % 7. Quæries concerning Vegetation, eſpecially the Motion of the Juices of 
Vegetables, by —— | PT 5 5 

9.43. p.858. 8. Quæries concerning the Circles of Wood in the Bodies of Trees, and the 

367-1 „Motion of Sap, by Dr. Ez. Jonge. 5 

n. 44 F. üs 11 9. Quæries concerning Vegetation, and the Motion of Sap in Fruit-Trees, 

. 46. P by Dr. Ez. Tonge. N 


2.57-p.1165 10. Quæries concerning Vegetation, and the Motion of Sap, by Dr. Ez. 
| Tonge. ” | 


n.63.p.:073 IT. Enquiries about Retarding the Aſcent of Sap, and the Motion of Sap, 


by Dr. Ez. Tonge. EN” | 
6.68.p.20714 12. Some further Enquiries concerning the Running of Sap in Trees, co- 
Icuring the Fruit and Leaves, multiplying Crab-ftocks, and propagating Trees 
by Layers, Cc. by Dr. Fz. Tonge. . 955 
n.70 P. 211 13. Enquiries relating to the Circulation of Sap in Trees, by Dr. Martin 
L.iſter. . . 
a. 74. b. 2216 14 An Enquiry ſuggeſted from Italy, whether it be likely to find ſome- 
thing in Plants, analogous to the Heart in Animals. 


K. lo. p. doi. 15. An Invitation to make further Tryal of the Juices of Trees, by Tap- 
ping them, by Mr. H. Oldenburg. 


n.252.p.186 16. Two Problems concerning the Texture of Plants, and the Diſcovery 

' of Poyſon by Ogium, propoſed by —— 

n-5.p. 91. 17, Enquiries concerning Agriculture, by the Committee of the Royal 
Society for conſidering of Agriculture. 


n.40. p. s. 18, Enquiries concerning the Uſe and Culture of the Kitchen-Garden, and 
_ Winter-Greens, by 


( 753 ) 


„ 
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XCI. Accounts of Books, and Additions, 
Onntted. 


| Ba: Botanica : Seu brevis ad Rem Herbariam Manuductio, omnes n.:43.p.194 


Plautarum Partes, una cum earundem Virtutibus ſecundum Noviſſima 
Botanicorum Fundamenta, Generali quadam Methodo commonſtrans ; à D. 
Chriftiano Ludovico Welchio. Lip. 1695). in 12mo. 


2. Abr. Couleii Augli, ſex Libri Plantarum, Poemate Latino conſcripti, a.zs. p.71s 
Lond. in $vo. 
3+ Preludia Botanica Roberti Moriſon, Scoti Abredonenſis, Lond, 1669. in 800. n.46. p.934 
4. Dr. Mori ſon's New Univerſal Herbal. | 
5. Cl. Salmaſii Præfatio in Librum de Homonymis Hyles Iatrice. Ejuſdem a. v1.5.2 
de Plinio Judicium. Divione An. 1668. in 4to. 55 n. 46. p. 935 
6. Quadripartitum Botanicum Simonis Pauli, Med. Reg. in Dania Argento- 
rati, in to. . | 
7. Waare Oeffening der Planten, door Abraham Munting, M. D. Amſterd 
1672. in 40. | 


n. 1 1. p. 247 


8. Memoires pour ſervir a Hiſtoire des Plantes ; dreſiſez par M. Dodart, vs. cel. n. 11 


M. D. Paris, 169. p. 397 


9. Hiſtoria Plantarum, ſpecies hactenus editas, aliaſque inſuper multas no- u. 186. p.28: 


viter inventas & deſcriptas complectens. Auth. Joh. Rai, è Soc. Regia. 
Lond. 1686, in Fol. Wo + 


10. Phytographia. By Leonard Plukenet, M.D. Lond. 1691, in Fol. u. 193. p. 526 


11. Almageſtum Botanicum; S. Phytographiæ Plukenetiane, Onomaſticon, &c. u. 156. p. ois 
Lond. 1696, in Fol. 0 

12. Catalogus Plantarum Augliæ, & Inſularum adjacentium tum Indigenas, u. 22s. p.434 
tum in Agris paſſim Cultas complectens. Opera Fo. Raii, M. A. 1670, in a 5.85 
12910. & 167), in $90. | . 

13. The American Phyſician : or, a Treatiſe of Roots, Plants, Trees, Shrubs,, ,, f. rt 
Fruits, Herbs, Cc. growing in the Engliſh Plantations in America: Where- 
unto is annexed, a Diſcourſe of the Coco-Nut-Tree, and the ule of its Fruit. 

By . H''ghs, Lond. 1672, in 120. | „ 

14. Catalogus Plantarum que in Inſula Jamaica ſponte proveniunt, vel a. 221. vo 
vulgo coluntur ; cum earundem Synonymis, & Locis Natalibus ; adjectis aliis 
quibuſdam que in Inſulis Maderæ, Barbados, Nieves, & Sancti Chriſtopheri, 
naſcuntur. Seu Prodromi Hiſtoriæ Naturalis Famaice, Pars prima. Aut. 

Hans Sloane, M. D. 1696, in 8vo. | 

15. Icones & Deſcriptiones Rariorum Plantarum Sicilte, Melitæ, Galliz, & a. ros. y.8 

Italiæ; Auth. Paulo Boccono, 1674. | 


Vol. II. p dddd x6. Muſeo 
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237.46: 16. Muſeo de Piante Rare della Sicilia, Malta, Corſica, Italia Piemonte e 


e 
_ Germania, Cc. di Don Paolo Boccone, Sc. To which are here added, ſome Re- 


marks, by Mr. F. Ray. SS 
n.r45.p.10o IJ). Hortus Indicus Majabaricus, continens Regni Malabarici apud Indos Ce- 
. 5. b. 6. Jeberrimi, omnis generis Plantas Rariores, Aniſtel. An. 1678, 1679, 1682, 
n. 14.5. js Sc. To which here are added, ſome Remarks, by Tancred Robinſon, A. D. 
n. 236 p..9 18. Hortus Medicus Ainſtelodamenſis, five Plantarum tam Orientalis quam 
Occidentalis Indiæ, aliarumq; Peregrinarum Deſcriptio & Icones ; Autore - 
hannne Commelino ; Latinitate donatus, Notis & Obſervationibus illuſtratis a 
Frederico Ruyſchio, M. D. Botan. Profeſſ. &c. & Franciſco Kiggelario. Amp. 
1697. Here are many Additional Remarks by Mr. James Pettiver. | 
9. 2455 p.63 19. Paradiſus Batavus, continens plus centum Plantas, &c. With Aldi- 
tional Remarks, by Mr. Jo. Ray. 
b. 199. p.729 20. Catalogus Plantarum Horti Academici Argentinenſis in Uſum Rei Her- 
bariæ Studioſorum; adcurante Marco Mappo, M. D. Argentorati. 1 69 1. in 
1 2/110. = 
248. p.38 21. Hiſtoi des Plantes qui naiſſent aux environs de Paris: avec leur U- 
ſage dans la Medicine; per M. Pitton Tournefort, M. D. à Paris 1698. in 800. 
ne265.9.651 22. Flora Noribergenſis, &c, Being a Catalogue of ſuch Plants as not only 
grow Spontaneouſly about Nuremberg, but alſo of ſuch Exoticks as the Phyſick- 
Garden of that City hath lately Raiſed ; with the Figures and Deſcriptions 
of many of the moſt Rare. By Fo. George Volkamer, M. D. 1700. in 40. 
n. 51. p.40 23. Plantarum Umbelliferarum Diſtributio Nowa per Tabulas Cognationis & 
| Affinitatis, ex Libro Nature Obſervata & Detecta; à Rob. Morriſon, Med. 
& Prof. Bot. Regio, &c. Oxonii, 1672. . . 
1 24 De Ab/ynthio Analecta, per Fob. Michael Febr. M. D. Lipſiæ, 1668. 
in S wo. f 
n.74.9.2236 25+ Crocologia, Auth. Joh. Ferdinando Hertodt. M. D. Fen. 1671. in 8 vo. 
n.125.9.62: 26. Cocllearia Curioſa : or, the Curioſities of Scurvygraſs ; written in Latin 
by Dr. Andr. Molimbrochius of Leipſig, and Eugliſbd by Dr. Tho. Sherly, Lond. 
1678. in 8 v6. Vo „ 5 
4.16) p.870 27. Fob. Nicholai Pechlini, M. D. Theophilus Bibaculus; ſive de Potu Thee 
Dialogus Fran. 1684. in 4to. | . . 
f. 211. p.10 28. Epiſtola de Generatione Plautarum ex Seminibus, a Joſepho de Aromata- 
riis. Frankf. 1625. 2 | 7 - 5 
. 78. p.30) 29. The Anatomy of Vegetables begun; with a general Account of Vege- 
tation founded thereon, By Neb. Grew, M.D. F.R.S. London, 1671. in 


' I 2700, | 155 5 
9. 95. p. 61 1: 30. An Idea of a Phytological Hiſtory propounded); together with a Con- 
tinuation of the Anatomy of Vegetables, particul:rly proſecuted upon Roots, 
and an Account of the Vegetation of Roots, grounded chiefly thereupon, 
By Neb. Grew, M. D. & F. R. S. London, 1673. in 8v0. 
n.r20.p.485 31. The Comparative Anatomy of the Trunks of Plants; together with 
an Account of their Vegetation grounded thereupon. By Neh. Grew, M. D. 
in 8 vo. | UA | ws 


32. The 


— 


. 
32. The Anatomy of Plants, with an Idea of a Philoſophical Hiſtory of u. iso. p 304 
Plants; and ſeveral other Lectures, read before the Royal Society. By Neb. 
Grew, M. D. 1682. | 8 OD 
33. Marcelli Malpighii Auatome Plantarum; cui ſubjungitur, Appendix, "-'7.».49r 
iteratas & auctas ejuſdem de Oo Hicubato Obſervationes, continens. Lynd. a" 3 
1675, 8 16179, in Fl. 55 
34. The Poſthumous Works of S. Malpighi. In this Account of them, S. n. 226.5. 320 
Jean Marie Lanciſi gives an Encomium and Character of the Author. 
35. Marcelli Malpighi Philoſophi & Medici Bononienſis, e Regia Soc. Lond. u. ab. p 543 
Opera Poſthuma : Fig. Aneis illuſtrata ; quibus prefixa eſt Ejuſdem Vita, a 
Seipſo ſcripta. Lond. 1697. in Fl. | 
36. A Philoſophical Eiſcourſe of Earth, relating to the Improvement of 
it for Vegetation and the Propagation of Plants. By J. Evelyn, Eſq; Lond. 
1676, in 809. 
37. The Epitome of the whole Art of Husbandry ; with Additions ofo.114.y.3. 
New Experiments thereunto belonging. Written by J. B. Lond. 1615, in | 
850. . Wk | 
38. Hema Horticulture : containing in Engliſh, the Art of Gardening, inn.r365.p.92: 
Three Books. By 7. V. Gent. in 8v0. | 
39. Sylva & Pomona. By F. Evelyn, Eſq; Lond. 1669. in Fol. n. 22. p. 388 
40. Dr. Richard Sharrook's Hiſtory of the Propagation and Improvement »-53.p-107e 
of Vegetables, by the Concurrence of Art and Nature. Oxoy. 1672. Een 
8 v0. N | 
41. A ſhort and ſure Guide in the Practice of Raiſing and Ordering of n.86.) £04, 
Fruit-Trees. By Fran. Drope, B. D. Oxon. 1672. e | | 
42. The Garden of Eden; or an Account of the Culture of Flowers, and n. 11s p.302 
Traits now growing in England; with particular Rules, how to advance their 
Nature and Growth as well in Seeds and Herbs, as in ordering of Trees ; 
By Sir Hugh Plat, in 899. . „ 
43. The Planters Manual ; being Inſtructions for the Raiſing, Planting, n. 116.5. 373 
and Cultivating all ſorts of Fruit-Trees, whether Stone* Fruits, or Pepin- 
Fruits, with their Natures and Seaſons, Very uſeful for ſuch as are Cu- 
rious in Planting and Grafting. By Charles Cotton, Eſq; Lond. 1675, in 
800. | . | 
44. Nurſeries, Orchards, profitable Gardens, and Vineyards encouraged ; 129.p.748 
the preſent Obſtruction removed, and probable Expedients for the better 
' Progreſs, propoſed ; for the general Benefit of his Majeſty's Dominions, 
and more particularly Cambridgeſhire, the Champain Countries, and Northern 
Parts of England: In ſeveral Letters out of the Country. By Dr. J. Beale, 
and Mr. Auth. Lawrence. 9185 5 85 
435. The Art of Pruning Fruit-Trees ; and a Tract of the uſe of the Hits n. 168.5. ! 
of Trees for preſerving us in Health, or for curing us when we are Sick. 4 
_ Tranſlated from the French. Lond. 1684. 4to. | 4 
46. The Engliſh Vineyard Vindicated. By Mr. J. Roſe. n. 18. DE: þ 
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g7126:p:648 47. The French Gardiner, Reprinted : To which is annexed, the Engliſh 

Vineyard, Vindicated, and the way of making and ordering Wines in Fance, 
in 800. 
n.93.p.60a9 48. Vini Rehnani imprimis Baccaracenſis, Anatomia Chymica, a Foh. Da- 
vide Portzio, Phil. & Med. D. Heidelberge, 1672, in 12m0. 

©.69.p.2116 49. Joh. Henr. Meibomii de Cereviſiis, Potibuſque & Ebriaminibus extra 
Vinum aliis Commentarius, annexo Libello 'Turnebi de Vino, Helmeſtadii, 

1668, in 470. 8 
n 1:3.p.574 50. Vinetum Britannicum: Or, a Treatiſe of Cyder, and ſuch other Mines 
6.115.P-352 and Drinks, as are extracted from all manner of Fruits, growing in this 
Kingdom: With the Method of Propagating all Vinous Fruit-Trees ; and a 
Deſcription of a new invented Ingenio or Mill, for the more Expeditious 
and better making of der. Alſo the Method of making Methegiin and 
Birch-Wine. With Copper-Plates. By F. IV. (Author of Hema Agricul- 
ture) in 8v0. Advertiſements on this Book are here added, by Dr. Beale. 
n.124.p.583 51. The Manner of Raiſing, Ordering and Improving Foreſt- Trees: Allo 
n. 126. p. 4 how to Plant, Make and Keep, Woods, Walks, Avenues, Lawns, Hedges, &c. 
With ſeveral Figures proper for Avenues and Walks, to end in; and Conve- 
nient Figures for Lawns : Alſo Rules and Tables ſhewing how the Ingenious 
Planter may meafure Superficial Figures; with Rules how to divide Woods 
and Land ; and how to meaſure Timber and other Solid Bodies, either by 
Arithmetick, or Geometry, &c. By Mr. Cook in 40. 


CHAP, VI. 
ZOOLOGT 


verbs I. 1- Have kept Leaves 24 Hours after they were gathered, and flung 

in the Order= Water upon them to keep them from Withering : Yet when (with- 

Worms, i out wiping the Leaves) I fed the Silk-IVorms, J obſerved they did as well, 

av. Edward ag thoſe freſh gathered. ES 

p.:s, 2. I never obſerved that the Smell of Tobacco, or other Smells that are 
rank, did any ways annoy the Worm. Co . 

3. Our Country of Virginia is very much ſubject to Thunders: And it 

hath Thundered exceedingly when I have had Worms of all Sorts ;, ſome 

newly Hatched ; ſome half way in their Feeding ; others Spinning their 

Sil; yet I found none of them concern'd in the Thunder, but kept to their 

Bufineſs as if there had been no ſuch thing. 

I. I have made many bottoms of the Brooms (wherein hundreds of 

Worms ſpun) of Holly; and the Prickles were ſo far from hurting them, 

that even from thofe Prickles they firſt began to make their Bottoms. 


II. Silk, 


C757 1 
II. Silk, which is the Spittle of a Worm, hath its good or bad Quality 
from the Nouriſhment the Worm receives either from a good or bad Leaf. 
When the Spring proves delightful and ſweet, the Worm feeding on a good 
and tender Leaf, free from the Prejudiees of an unkind Seaſon, (which 
ſometimes ſpoils the Leaf, by giving it a rough, groſs, and heavy Nature) 
then one may expect a profitable Harveſt ; and in ſuch Years *tis beſt to 


make a good Proviſion ; for Silk will then find good Sale when moſt Abun- 
dance, and the Buyer meets with that of a good Subſtance, which the Advan- 


Tie Mdduve 


and Dualities 


Afr, Will. 
Aglionby. 
n. 25 2. p. 13 


tageous Seaſon very much contributes to; but not knowing how long it 


may laſt, about Midſummer (or St. Johm's-TLide) they begin, in Piedmont to 
draw the Sil from its Cocon, to fee what it yields, and judge of its Increaſe 
or Scarcity, as well as the Eſtimate of its Goodneſs and Perfections; thoſe 
moſt deſirable are, that it proves clean, light and ſtrong. 

In Caſe the Seaſon ſnould not prove plentiful, then they buy as faſt as they 


can old Silk, and keep as much as they can of the other, for the beſt PfPa- 


bricks ; that ſo they may not be obliged to hazard all their good, at the 
price of the worſt ; which is commonly practiſed : But if the Seaſon promiſe 


a great and ſatisfactory Harveſt, they take the new, and put it apart for the 


beſt Fabrick; not deſpiſing the old, but only laying it aſide till Proof be 
made whether the new be better or not. 3 
The Goodneſs of S is diſtinguiſhed by its Lightneſs, as the moſt Eſſen- 
tial Quality; which every Body knows, carries a conſiderable Profit along 
with it, when bought by Weight, and ſold by the Yard or Aune. It is to 
be noted, that the Organcine is Superfin*, it being the beſt fort ; and note, That 
the two Threads are equal in Fineneſs, that is to ſay, both alike in ſmooth- 


neſs, thickneſs and length, for the Thread of the firſt Twiſt : For the ſe- 


cond, it matters not whether the ſingle 'Thread be ſtrong before the two arc 
joyned, unleſs to ſee whether the firſt 'Twiſt prove well. It is neceſſary the 
$1k be clean, the Straw-colour is commonly the lighteſt, and the White the 
heavieſt of all. It is likewiſe convenient that the Skeans be even, and all 


To kn'w the 
oy 
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of an Equality, which ſhews they were wrought together; otherwiſe with _ 


great Reaſon one may ſuſpect that it is Refuſe-Silł, and cannot be equally 


drawn out and Spun; for one Thread will be ſhorter than the other, which. 


is Labour and Loſs. It will be alſo requiſite to ſearch the Bale more than 


once, and take from out of the Parcels a Skean to make Tt; for unless 


one buys that which one knows by Tryal, there is a Hazard of being cheated, 


and ſo for one fort have another. 


To eſtimate the Silk by Eſſay, fix the Eſſay upon the eighth of a Portce- To rims 


Hand of SiJjk, of 110 Aunes of Lyons in length, and ſee what it makes of © ©: 


Aunes by the eighth Part, the Skean which is of 80 Threads, muſt be Mul- 
tiplied by 110, which is the Length of the 110 Aunes, from which Num- 
ber muſt be deducted one Eighth ; as for Example, 110 by 8, makes 
8800, the eighth Part of which is 1100, which is the eighth Part of a Por- 
tee, Now to Calculate what theſe 1100 Aunes weigh, which is the eighth Part 


of a Portee, or of 110 Aunes of Lyons, it will be proper to take a Skean out of 


the 
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the Parcels, which you take from out of the Bale, which you judge may 
contain at leaſt 1100 /unes, to make the one eighth Part of a Portce ; 
which Portee muſt be divided on 2 Bobbins half on each, then fix the 2 
Bobbins on the Cantr? ¶ Beam, and from thence paſs it through the (Combe) 
Hourdiſſoir ; this done, you cut off your Si and weigh it, and multiply the 
Weight by 8, it will weigh juſt as much as a Portee of 110 Aunus of 
Lyons: Which is the general Rule of calculating, when they draw the S/ 
out. By this means one may learn to adjuſt the Weight, There are Ss 
of Piedmont which are very light and clean, and to be preferred before an 
in Sale. The Porte of Silk of the lighteſt weighs near 24 Penny Weight,to 
25 and 26. Others 27 and 28 ; which Meigbt may be diſpenſed with, on Con- 
dition the other Qualities be as good, to wit, well wrought, even, fine and 
clean ; but above theſe Weights they cannot be, unleſs they abate of their 
Profit, proprortionable to what they want in lightneſs. 


0 


„ The Connought-Worm which I find in Godartins of Jnſects, deſcribed by 
nonghe the Name of the Elephant-Caterpillar, is reported to be the only Poyſonous 
worm: 5 Animal in the Kingdom of Ireland. One of them was ſent alive to me from 
Molyzeux :the Country, about 40 Miles from Dublin: The Gentleman that ſent it, had 
6-19*2-7" kept it above 6 Weeks in a lage Box on a Graſſy Sod, now and then giving 
it a freſh Sod, and Ragwort to Eat, beſprinkling them with Dew. Some 
of theſe Worms are as thick as a Man's Thumb, and above 3 Inches 
long; and ſome live ſo long, as to have fine Hair, thinly diſperſed over their 
Bodies. i . 

The ingenious Gentleman who ſent it me is of Opinion, that the Animal 
is indeed Pernicions, if eaten by a Beaſt. For firſt, the Diſeaſe, imputed to 
this Creature, ſeldom or never affects the Cattle but in Autumn, and then, 
only this Infect is to be found; Secondly, it ſeldom or never attends any 
Cattle but what feed in low Marſhy Grounds, and there only this Animal 
frequents ; Thirdly, Cows who are greedy Feeders by great Morſels (by rea- 

ſon of their Chewing it afterwards in their Cud) but eſpecially Swine that 
feed in low Grounds, are the only Creatures troubled by this Worm; Fz:rthly, 
the Worm is very rare, and ſcarce to be found in ſeven Years, and fo likewiſe 
is the Diſtemper that proceeds from it; being rare to have a Beaſt affected 
by it. As to the Symptoms that attends its Venom, they are, ſwelling in the 
Head, and (as a Peculiar CharaCteriſtick) the Swelling and Procidentia Ani, in 
ſo much that the Rectum will hang out above half a Foot. The Effetual 
Cure apply'd to this Malady in BJack Cattle, is a Drench of the Herb Bears- * 
Foot, Rue,Garlick, Butter and Beer; but for Swine,Raddle, pounded ſmall! ming- 
led with Butter-Milk. Theſe only are uſed by the Hugliſih Husbandmen. But 
the Triſh, as they certainly impute the Malady to this Iuſect, ſo they draw the 
Remedy thereform : For they aſſert, that if a Hole be bored in a Tree, and 

| this Creature ſtopt up therein, ſo as to ſtarve and dye, the Leaves and Bark 

of that Tree, ever after, infuſed in Water, and given as a Drench, Cures the 
affected Beaſt ; and ſeveral will repair to ſuch a Tree. 10 Miles for a Cure. 
Another Fancy (and as ill-grounded) they have, that if a Man Br 


uiſe this 
Worm 
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Worm between his Hands, and let the expreſſed Juice dry thereon ; ever 
after the Water he firit Waſhes in the Morning, given to the Beaſt to Drink, 
Cures it, | 
But I am very apt to ſuſpect, That this Worm is no more Poyſon than 
other Caterpillars. But the Uglineſs of the Worm (it being of a Dark, Fuſ- 
cous, and as they ſay, Poiſonous Colour,) together with its largeneſs beyond 
Common Caterpillars, bas wrought ſo upon the fearful and Ignorant Vulear 
People, that they have given it tke Name of Venomous. Yet J will not con- 
ceal, what I have from another Gentleman, (but with ſome Diffidence of 
the Experiment he gave the Juice of one of the Worms to one Dog, which 
ſhewed no Alteration thereon, but another, Dog, to whom he gave the Skin 
of the Creature, was found Dead three Days after. 5 
But whether his Death proceeded from the Poyſonous Skin, he could not 
aſſert; for the Dog ran at Liberty, and might have been kill'd (for ought as 
he knew) by ſome other Accident; tho' no external Sign of any Violence 
offer'd to him did appear. „„ | 
AB, is the H rm lying on its Belly, long two Inches and half almoſt, c, his 170.191. 
Head, dd, two Variegated Spots, miſtaken by the People of our Country for 
Eyes; e, a ſmall Protuberance towards it Tail, from whence ariſes a part in 
ſhape of a Horn, miſtaken for a Sting. 
Fig. 182, Repreſents the Worm reclined almoſt on his Back, F, his Mouth Hg. i182. 
formed like that of other Caterpillars, as it appeared in the Micriſcope, ggg, 
Six {mall Horny Feet or Claws, three on each fide, as in other Cæterpillars; 
bb, Eight Papille, with which he faſtens himſelf to what he gocs or hangs 
on, as Childrens Suckers are faſtened to Wet-Stones ; zz, two larger aui, 
with which he does both Suck himſelf faſt, and moſt commonly there- 
with he graſps the Stems of Grafs and Herbs, to which he clings with the 
other. | C 


IV. The Bearers of Fruit-Trees are full of Aſperities, and not ſo ſmooth7 me 0- 
in their Bark as the other Parts of the Tree. If after the Harveſt, and any 1... 
Time all the Winter over, you look upon theſe Bearers, through an ordinary / ogy 
Microſcope, you will find the Cavities there full of Eggs, of an oblong Figure, l b. 54. 
and Citron-Colour, efpecially in thoſe Years and Trees, wherein the Catcr- 
pillars have been numerous: Out of theſe they are Hatcht in the Spring. 
The Seaſons which ufuilly deſtroy them are, when there comes early 
Heat, ſuch as is ſufficient ro Hatch them, before the coming forth of the 
Buds and Bloſſoms, and when immediately there tucceeds a Nipping Froſty | 
Air, which ſoon kills them. | To 
The Diſcovery of this Manner of their Propagation, ſeems to give light e 
to theſe Conjectures. 1. That we ought not to conclude, that any Lets 
are Bred of Corruption, and not & Ovo ; becauſe we cannot diſcern the par- Vd. nf. 
ticular manner of their Propagation : For the diſcovery of this you tce is by SIX. 
Accident, and not diſcernible by the naked ye. 2. That the Female Tnſe fs 
of all kinds of Flies and &utterſlies do probably put their Spawn near thole 
Places where the Eruca's, which are Hatcht of them, are to have their tood : 


SO, 
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So that they are to be ſearched for in ſuch Places, by thoſe who enquire 
into the Manner of their Propagation. 3. They ſeem to be fixed into the 
Cavities of the Bearers by a Gluten, fo as that Rains do not waſh them off. 
4. The greateſt Frofts, it ſeems, do no Hurt to the ſmall Eggs of Inſects; 
2 I have ſeen the Caterpillars Hatch, after moſt Cold and Froſty Winters, of 
thoſe Eggs which I have obſerved on the Bearers all the M inter over. 


ole wet: V. May 29). 1671. Iput aGlow-Horm into a ſmall thin Box (ſuch as 


om 4 Glew- 
Worm, by 


Pills are ſent in,) between 11 and 12 at Night, I ſaw her Shine, through 


av. j. Tem. the Box, very clearly on one ſide, the Box ſhut ; putting white Paper in the 


pler, n. 72 


p. 2177, 


Box, and the Vorm into the Paper, it ſhined through the Paper and Box both. 

28. In the Morning abour's of the Clock, ſhe ſeemed Dead; and holding 
her in a very dark place, I could perceive but very little Light, and that on- 
ly when ſhe was turned upon her Back, and by Conſequence put into ſome 


| little voluntary Motion. After Sun-ſet that Night, ſhe walked briskly up 
and down in her Box, ſhining as clearly as the Night before ; and thar, 


when there was ſo much Day-Light, that I could read without a Candle. 

29. In the Morning ſhe ſeemed dead again; at Night recovered herſelf, 
and ſhined as well as ever, through the Box ; and holding a large Candle 
in my Hand, the Light of it did not ſenſibly diminiſh that of the Glowo- 
Worm. 
30. 10. J. v. I ſet the Box with the Worm in it, about 4 Yards from me, 


in a Window, where I perceived it ſhine through the Box, for almoit an 


Hour. | 


31. 4. H. . J found it ſhining, and obſerved it in plain Day-Light, for 


about half an Hour, and then wholly ceaſing. At 5 in the Evening, the Horm 
bined pretty clear, in a very lightfome Room; at which time the Sun 


ſhined gloriouſly into the Room. Some time after ſhe ſhined little, having 
contracted her Pody into a bending Poſture, the Light ſcarcely ſo big as a 
great Pin's Head: But upon touching of her, ſhe extended her ſelf, walked 


in her Box, and at firſt extent ſhined as gloriouſly as ever. 


N. B. I never ſaw her ſhine without ſome ſenſible Motion, either in her 


Body or Legs; in her cleareſt Shining ſhe extends her Body a third part be- 


yond its uſual Length; and, if my Senſes fail me not, ſhe emits a ſenſible 
Heat in her clear Shining. | 


124.303 Tune 1. Upon ſeveral Tryals of Different Poſitions, I find her not to ſhine 


| moſt touched the Bottom of the Baſon, I could (upon looking in at the top of 


ſometimes when in Motion: But I could never yer ſee her ſhine, when not 
in Motion of ſome part. TE 

June 8. Putting her into an Urinal of white Glaſs, at ꝙ a Clock at Night, 
ſhe crawled nimbly into it, and extended her ſelf beyond an ordinary Length, 
yet her Shining was not ſo clear, as in her Box when opened. Puttin 
the Urinal into the Mater for about half an Hour, it gave à very delightful 
Irradiation of the Water. When this Light ſeemed wholly extinct, although 
it was in Motion, if I depreſſed the Urinal into the Water, till the Bottom al- 


the. 


14 | 


. ons 


the Urinal) ſee a very fair Light; but upon lifting the Glaſs out of the Wa- 
ter, I could diſcern very little ſhining. Then putting her into her Box, ſhe 
did in about a Minute's time (for I try'd it twice over, by a Watch) almoſt 
ten times increaſe her former ſhining in the Urinal. 

14. The Wormſcemed dead; and being ſhut in a Box, would give no 
Light, though it was betwixt 9 and 12 a-Clock at Night: But in the un- 
covered Box, or in the Urinal, ſhe did ſhine faintly, and the Light was of a 
far different Colour from what it was formerly. 5 

15. I touch'd her with a Needle gently, whereupon ſhe ſtretch'd out one 
of her Legs, and by it, when I inclin'd the Poſition of the Box, ſhe ſtayed 
her whole Body from falling. Before I prick*d her, ſhe did give a little ſhi- 
ning in her uncover'd Box, but none through the Urinal: Only if you look- 
ed in at Top, a little Shining was ſeen : Upon pricking her, I did not ſee her 
Shining increaſed. 5 5 

16. I diſcerned a little Shining only within her Box : Upon Pricking 1 
could diſcern no Motion in her; but the Scale next her Tail, was ſenſibly 
more extended a quarter of an Hour after I prick'd her, than before. 

N. B. 'The three laſt Days, ſhe lay continually upon her Back, with her 

Legs contracted, except only the time mention'd June 15, of my pricking 
her. I am afraid to conclude her dead, une 16, having been informed by 
Mr. Th. Halleback of Cald-Newton near Melton. Mawbury, that he kept a 

_ Glow-worm near ſix Months in his Parlour-Window, which would ſometimes 
ſeem dead for many Days together (if I miſtake not, he ſaid Weeks) and 
afterwards both walk and ſhine again. 8 | 
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VI. The Cicindela Volans, or Flying Glow-Worm, is very rare in England; m. Flying 
yet I have happend to catch of them twice at Northaw in Hertfordſhire : Ge 
' Firſt, about Midſummer 1680, and for a Fortnight in June 1684. They flew Waller, . 
about the Candle, as ſoon as it grew dark; at both which times, the Wea-'7* 841. 
ther was very hot; and, it may be, it ſhines only at ſuch Seaſons, tho' the 
Animal be eaſie enough to be met withal Winged, when it ſhines not, and 
without Wings ſhining, which is the common Glow-worm. 15 EY 
'The Deſcription > it by Aldrovand!s agrees very well with the Animal : Lib. 4. « 8. 
But both Moufet and Tho. Bartholin are miſtaken, in allowing the Male only be i ee A. 
to have Wings. The contrary was known to Julius Scaliger: And I once -7 age 
caught the Male and Female coupled, and could obſerve no difference be- 
tween them, except in Size (the Female being a little the larger) for they 
both ſhined alike. Its Light was very Vivid, ſo as to be ſeen plainly when a 
Candle was in the Room; but the Vibrations thereof were unequal, and 
the Colour greeniſh, like that of the Creeping Glow-worm. The Luminous 
Part was two ſmall Specks on the under-ſide of the Tail, at its End. The 
Shining continued for a little while after the Tail was cut off, tho' it ſen- 
ſibly decayed, till at laſt it went quite out. Poſſibly, the Uſe of this 
Light is, to be a Lanthorn to the Inſect in catching its Prey; and to direct 
its courſe by, in the Night: Which is made probable, by the Poſition of it i 
Vo I. II. po Beete ou þ 
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on the under Part of the Tail; ſo that by bending the ſame downward (as 
I always obſerved it to do) it gives a Light forward upon the Prey or Ob- 
jects, the Luminous Rays, in the mean time, not being at all incommodious 
to its Sight, as they would have been, if this Torch had been carried be fore 


it. The Conjecture is alſo favour'd by the placing of the Eyes, which are 
on the under Part of the Head, not on the Top. I obſerved alſo, that it 
could, and did, by ſome Contrivance, cover its Light, and make a kind of 
Dark Lanthorn, 


Fig.133. Hg. 183. Shews the Inſect upon its Feet, with the Back upwards ; where 


it appears to be of the Beet/e-kind. It is of a dark-brown Colour, unpo- 
liſh'd : When the Caſe-Wings are open'd, it extends two very large Membra- 
nous Wings, faſten'd to the upper part of the 7 horax. Its Head is cover d, 


as it were, with a Shield, or broad-brimm'd Hat. 


Hg. 184. Hg. 184. Repreſents it laid on the Back, to ſhew the two Eyes under 


the broad Covering. 'They are black, and very large, making almoſt the 
whole Head; there being little elſe to be ſeen: IJheſe are moveable, ſo 
that the Animal can thruſt them forward to the Edge of its Hat. From 
between theſe, are diſcover'd two Hairy Feelers, or perhaps Bruſhes to 
cleanſe the Eyes. Between theſe Eyes and the Thorax lies the Mouth. On 
the Thorax are fix Legs, almoſt all of a length. The Tail is made of ſeven 
ſhelly Rings ; at the laſt of which are viſible, two Shining Points. | 


Fig.185. Fig. 185 Shews the Inſect on its Back, as it was ſeen through a Mi- 


26. 


croſcope when dead; where A 4 repreſents the two long Horns, Pee lers 


or Bruſhes, conſiſting of ten Roundiſh Joints, befides the firſt, which is 


as as long as Two of the reſt: They are all Hairy, and like thoſe of ſome 
Butterflies ; for all have them not. BB The broad Covering, or Har, 

over the Head, which ſhewed of a Speckled Brown, and Yellowiſh Co- 
lour, like Tortoiſe-ſhell. CC The Two Eyes compos'd of Innumerable 
{mall Glaſſy Hemiſpheres in Rows; as hath been obſerv'd by the ingenious 


Mr. Hook, in his Micrography, to be the Make of the Inſect's Eyes, 10 to ſup- 


ply the Defe& of Motion in their Eyes, by the Number of Pupilla s. I have 
{een theſe Spherical Bodies in the Eyes of ſome Butterflies, ſet in Circles, 
not in Rows, with Jong Hairs growing out of each ſpace, left by the Con- 
nexion of the Hemiſpheres. DDDDDD The Legs, of a Shelly Make like 
Lobſters, and ſo Jointed. As well in this as other Flies, they are covered 


with many ſtiff Hairs, tho' not ſo full as thoſe of the Blue Fly, Figured 
Microg.h.by Mr. Hook. The Mechaniſm of the Feet, as I take it, are much the fame ; 


only what is there called the Pattens, were here wanting (if not broken off, 
as I believe they were not) and their Uſe ſupplied by the Gibbous Part, 
Repreſented by d d d. The Talons eee eee of the Feet were ſhining, 
and very ſharp - pointed. The Legs were of Two long Joints, and the 
Feet of Four more, beſides that which was armed with the Talons. Theſe 
ſeem'd to be Jointed one into Another, and were all thick beſet with 
Hairs or Briſtles. E the Thorax of but one Shell, of a poliſh'd ono 

uc 


„ 
ſtuck full of Tapering Briſtles, a ſmall Dent being diſcernible in the Shell 
wherein each grew. F rhe Tail, conſiſting of ) Rings of the ſame browniſh 
Colour; without Hairs, except on their Edges, which were ſet with them 
like a thin Fringe, as the Tails of Lolſters, Sc. are. Theſe Rings were of 
an unequal ſhining Shell- Colour. ff, The Back or upper Part, of two or 
three Rings of the Tail, turned up to ſhew the Work of the Shell on that 
ſide. On the Inſide of the laſt of theſe was the Light placed, tho' there 
was now nothing to be ſeen, except that Part being a little lighter coloured 
than the reſt of the Tail. CGG, the membranous Wings, in every particu- 
lar like thoſe of the Blue Fly, with Hairs upon the Veins, or Quilly Parts. 
H, the Inſide of the Caſe-Wings, which were Hairy, pointing all down- 
ward; the Outſide of theſe Caſes is alſo very Briſtly. 


VII. In the Harveſt-time, 1666, the Sickneſs then raging at Cambridge, . 4 wad . 
ar Baſſenlourn in Cambridgeſhire there were Millions of Mag gots on the Corn- BN. 
Lands; and in their Barns too, the Floor would be cover'd with them that Lifter, . 
fell from the Carts. The Maggots were about half an Inch long, no thicker '** #59" 
than a Pidgeon's Feather, of a white Colour, ſomewhat ſhaded with an 1/abe;/- 
1a, or faint yellowiſh Stripes, the length of the Worm; they had 14 Feet, af- 
terche manner of many Caterpillars, and I was almoſt confident, would have 
produc'd ſome ſort of Moth. I took up about a Score of them, and pur 
them into a Box ; but they immediately offended me with an ungrateful and 
{trong Stink, which yet is not uſual to the Caterpillar-kind. After two Days, 

I rid my ſelf of them; and only obſerv'd, that the Excrements which they 


voided, were little hard Pellets of pure white Flower, like that of Barley. 


VIII. Some few Years ſince there was ſuch a Swarm of a certain ſort of Swarm: of 
Inſects in New England, that for the ſpace of two hundred Miles they poiſon-"773.*4 


ed anddeſtroy'd all the Trees of the Country, there being found innumera- /es in 
ble little Holes in the Ground, out of which thoſe Inſects broke forth in oe 
the form of Maggots, which turned into Flies that had a kind of Tail,“ 37: 

or Sting, which they ſtuck into the 'Tree, and thereby Envenom'd and 


Kill'd it. 


IX. The Libelle is a Flying Inſect, called in France, De noi elle, from the ne Livetts 


Variety of its Colours, Tranſparency of its Wings, and its ſtately Flight. , 


part, u. 258. 


They alſo call it Pearle, from the Figure of its Head, or rather from the. 673. 
Roundneſs and Colour of its Eyes. It is divided from ſpace to ſpace into 
Rings, by means of which it compoſes Angles with its Body, whoſe Lines it 

can make longer or ſhorter, as it finds occaſion. 


— 


Theſe different Sections ſerve to the Motion of this Inſect, as we know 
the Tail doth in Birds; and as they are Lengthen'd or Coatracted, they 
carry themſelves according to their various Inclinatious, the Point or 
Center being fixed between their Wings. All Modern Naturaliſts know, 
. EEeege 2 the 
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the greater ſort of Libellæ are generated under Water, wrapt up in a Mem- 
brane, which at length diſſolves, and turns to nothing. 

When the young Libella is ready to quit its Caſe, it dilates its Belly, that 
the Water may enter in at the Anus upon the Inteftines ; then it compreſſes 
it {elf to circulate the Water, which it expels, and ſhoots out a great way. 
It receives more Water into its Inteſtines, and ejects it after the ſame manner. 
It continues this Action with great Force for ſome time, and makes the Wa- 
ter circulate in the Veſſel. : | 
I0o fatisfie my ſelf that it took the Water in at the Anus, and not at the 
Mouth, I put a Libella upon my Finger, which I held faſt by the Legs; I 

dipt it under Water with its Head downwards, the Anus being even with the 
Water, ſo that it might get into the Inteſtines, which it caſt out a good way, 
I drew my Finger a little further out, ſo that the Water could not enter at 
the Anus ; and the Fly continued its Motion, but ejected no Water, My 
Opinion is, ſhe does this, in order to cleanſe her ſelf from all Excrements 
in that Element, where ſhe leaves her old Robes, to appear in a more glo- 
rious and new Form in the open Air. 5 

There are a great Number of ſmall Veſſels which cloſely unite the Body 
of the Libella to its Caſe: It is neceſſary that theſe be dry, that they may 
the ſooner break when it makes its Efforts to get out of its Caſe, which 
cannot come to paſs as long as there is any Aliment in the Inteſtine to afford 
Nouriſhment to the Caſe, and its Strings. And perhaps this is the Reaſon, 
why no Inſects will take any Food, when they are going to change their 
Forms: And if they do not cleanſe themſelves, as the Libella's do, yet they 
ſtay a great while longer, before they Change, without any Aliment; the 
| LO is no longer than half a Day in quitting its Caſe, and taking its 

Flight. | | 

To know the Cauſe of its exceeding ſwift and whirling Motion, we muft 
cut the Skin of the Libella, which is very fine, all along the Back, and be 
ſure to bear the Point of the Scizzars upwards, leſt we cut the Interiour 
Parts. We muſt alſo draw the Skin to the Right and Left Hand, and fix 
it with Pins upon a Table, that we may diſcover the 16 Muſcles, which lye 
between the Wings and Legs (Eight on each ſide) of the Thickneſs, Length, 
Colour, and almoſt Figure or Shape of a Grain of Barley, contiguous 
to one another, and without Adherence. We may obſerve, that each 
Muſcle is compoſed of many Fleſhly Fibres, which do not ſeem to be joyned 
together, but Terminate round at the Ends of the Muſcle, where they com- 
pole a common Tendon ; ſo that one might diſcern any of theſe Fibres to be 
a ſmall Muſcle, of which the Chief is compoſed. The Uſe of theſe Muſcles 
ſeem to me very particular: For the fame Muſcles which flutter the Wings, 
ſerve alto to ſtir the Legs. The Upper Tendons of the Muſcles enter into 
the Wings, I believe the ſame which the Fibres compoſe ; and the lower en- 
ter a good way into the Legs ; yet the contrary Motions of theſe Organs are 
not at all hinder'd ; for as long as the Wings play, the Feet lie ſtill, and 
ſerve for a Prop to the Muſcles which ſtir the Wings; and when the Feet are 


in 
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in Action, the Wings are quiet, and in their Turn ſerve to ſupport the 
Tendons which direct the Peet. 

The Eyes are like two oblong thick Pearls, which begin at the Fore- 
part of the Head, and end in the Hinder- part; their outward Membrane is 
dry, thin, tranſparent, and encloſes a ſmall ſoft Ball, filled with a ver 
black Liquor; two ſmall Canals fill'd with Air, enter into each of theſe 
Eyes, and run along to the Great Channel, alſo furniſned with Air; which 
accompanies the Hiteſtine from the Head to the Tail. This Structure made 
me think, that the Libella could derive the Air contain'd in theſe Canals in- 
to the Eyes, to give it a greater Convexity to behold Objects that are very 

near: And on the contrary, the Air is forced out of the Eyes again, to 
flatten them, when they look at Remote Objects. And my Conjecture is not 
altogether frivolous ; for having blown into the thick Canals, which are a- 
bout the middle of the Body, the Eyes became conſiderably tumified ; and 
by letting the Air return, they became flat again. If we leave a Lilella 
dead for ſome Days, the inward Parts will putrefie, and come to nothing: 
0 theſe Canals will remain entire, and as ſolid and firm as they were be- 
ore. f 


X. Whether there be any Spontaneous, or Anomalous Generation of A- of (po»rave- 
nimals, as hath been the conſtant Opinion of Naturaliſts heretofore, I think, , 
there is good Reaſon to queſtion. It ſeems to me ar preſent moſt probable, ray, ». 74; 
that there is no ſuch thing, but that even all Ty/efs are the natural Iſſue of * 
Parents of the ſame Species with themſelves. | 

Fr. Redi hath gone a good way in proving this; having cleared the Point 6ener-d'gi” 
concerning Generation ex Materia Putrida. But ſtill there remain two great 
Difficulties : The Firſt is, to give an Account of the Production of IHſects, 

| bred in the By-Fruits and Exereſcences of Vegetables, which the ſaid Red; 

| doubts not to aſcribe to the Vegetative Soul of the Plant that yields thoſe 
Excreſcences : But for this refer you to Mr. Lifter. The Second is, to ren- 

der an Account of Inſects bred in the Bodies of other Animals. 


XI. 1. M. Verney, a French Apothecary at Montpelier, having deſcribed n 6-4; + 
the Grain of Kermes to bean Excreſcence growing upon Wood, and often up- 
on the Leaves of a Shrub, plentiful in Languedock, and gathered in the End 1 formed. 
of May, and the Beginning of June, full of a red Juice; ſubjoins two Uſes {Yo 
which that Grain hath ; the one for Medicine, the other for dying of Wool, ».:o. p.3-. 
For the latter Uſe, they take the Grain of Kermes, when ripe, and ſpread 
it upon Linen; and at firſt, whilſt it abounds moſt in Moiſture, tis turned 
twice or thrice a Day, to prevent its Heating ; and when there appears red 
Powder amongſt it, they ſeparate it, paſſing it thro' a Searce ; and then a- 
gain, they ſpread abroad the Grain upon the Linen, until there be perceived 
the ſame Redneſs of the Powder; and at the end, this red Powder appears 
about, and on, the Surface of the Grain, which is ſtill to be paſſed through a 


Searce, till it render no more. 


In 
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In the Begining, when the ſmall red Grains are ſeen to move, as they 
will do, they are f{prinkPd over with ſtrong Vinegar, and rubb'd between ones 
Hand. If this red Powder ſhould be let alone, without pouring Vinegar, or 
ſome other acid Liquor upon it, out of every Grain there would be 4 
a little Fly, which would skip and fly up and down for a Day or two, and 
at laſt changing its Colour, fall down quite dead, depriv'd of all the Bitter- 
neſs, the Grain, whence they are generated, had before. 
The Grain being altogether emptied of its Pulp or red Powder, tis waſh'd 
in Wine, and then expos'd to the Sun; being well dried, 'tis rubb'd in a 
Sack to render it bright, and then 'tis put up in ſmall Sacks, putting in the 
midſt, according to the Quantity the Grain has afforded, 10 or 12 Pounds 
(for a Quintal) of the Duſt, which is the red Powder, that came out of it. 
And accordingly, as the Grain affords more or leſs of the ſaid Powder, 

Dyers buy more or leſs of it. | 5 
Tis to be noted, that the firſt red Powder which appears, iſſues out of the 
Hole of the Grain, that is on the ſide, where the Grain adher'd to the Plant, 
and that that, which about the end appears ſticking on the Grain, hath been 

alive in the Husk, having pierc'd its Cover; tho the Hole whence it com- 
monly iſſues, remains cloſe, as to the Eye. ; CY 
neg. 2. Some Years ago, I gather'd off our Engliſh Oak, round Worm-Husks, 
Haile f the very like Kermes-Berries ; and I have often obſervd on Plumb- Trees and 
i. Cherry- Trees, allo on the Vine and Cherry-Laurel, certain Patellz or flat Husks, 
Lifter, ».71. containing Worms, which (or at leaſt the Husks) will ſtrike a Carnation 
5 — with Ly and Stand. In May 1671, I obſerved the fame Pate!lz, or Husks, 
indifferently on Vine-Branches, Cherry-Laurel, Roſe-Buſhes, Plumb-'Trees, 
and the Cherry-Tree. The Figure of the Husk is round, ſave where it cleav- 
ed to the Branch; for bigneſs, ſomew hat more than half a Gray-Pea : Theſe, 
I fay, cleave to their Branches, as Patellæ do to Rocks; for Colour, they are 
of a very dark Cheſnut, extremely ſmooth, and ſhining Membrane: like. They 
adhere moſt commonly to the under-ſide of a Branch or 'T'wig, and ſo are 
beſt ſecured againſt the Injuries of the Weather, as too much Sun and Rain. 
They are well faſten'd to the Branches ſingle, and ſometimes many in Compa- 
ny. They are ſeldom found without Vermin, as P/mires, Sc. which I gueſs, 
pierce them, and prey upon them. If you cut off dextrouſly the top of the 
Husk with a Razor, you'll find ſometimes 5 or more ſmall white Maggots, of 
the Vaſp or Bee-kind ; that is, tharp at both Ends. If when you have clear- 
ed the Husk, you rub the empty Membrane upon white Paper, it will freely 
and copiouſly tinge the Paper with a beautiful Purple, or Myrrey. 

1 Jan. 10. 1671, I found ſeveral of theſe i atellæ Kerniformes hatch'd ina Box, 
n,76.9.::94 Where I had purpoſely put them; they prove a ſort of Bees: But certainly, 
the leaſt that ever I yet ſaw of that Tribe, as not much exceeding in their 
whole Bulk the half of a Piſmire. They are very compact and thick for the 
Bigneſs, of a Coal-black Colour. There is a remarkable Spot on their Backs, 
white, or Straw-colour, large and round. The upper part of their Wings are 
ſhaded, or dark- ſpotted, the undermoſt Pair are clear. We may entitle 
taem, according to our Cuſtom, Apeculæ Nigre, macula ſuper Humeros ſubfla- 
— * veſcente 


( 767 ) 5 
ve ſcente inſignitæ, e patellis ſiv? Favis membranaceis, veri Kermes, ſimilibus, 
ſuaque itidem purpura tingentibus, Ceraſi aut Roſæ aliarumve Arborum Virgis 
adtextis, excluſa. | | 
It is to be further obſerved, | 


ple. 


the Husks grow dry, 

3. That the young ones make their Way out at ſeveral ſmall Holes, that 
Hole in ſome of the Shop-Kermes, being accidental only, and ever on the 
bottom-part cleaving to the Branch, and the Time of gathering them for 


Colour, is, without doubt, before they are pierced, and whilſt the Animal is 


yet in Vermiculo, and conſequently the Husk entire. 

We compar'd theſe Purple Kermes with the Scarlet Kermes or Grains of the 
Shops, and found them in every Point to agree, fave in the Colour of their 
Juices ; and particularly (finding in ſome Parcels of the Shops many yet 
{ticking to little 'Twigs of the Lex) we confidently affirm, that thoſe, as 
well as ours, are only contiguous to the ex- Branches, and are not Excre- 
ſcences of the Tree, much leſs, Fruit or Ferries, by which abuſive Names 


they have been too long known; but that they are the Artifice and ſole | 
Work of the Mother-Bee, in order to the more convenient Hiving and. 


. Nouriſhment of her Young. 
Theſe things alſo are certain, viz. 


1. That we have ſeen the very Gum of the Apricock and Cherry-Lauret- 


Trees tranſudated, at leaſt, ſtanding in a Chryſtal Drop, upon ſome, though 
very rarely, of the Tops of theſe Kermes. _— 

2. That they change colour, from a Yellow to a dark Brown, and that they 
ſeem to be diſtended, and to wax greater, and from {oft to become brittle. 

3. That they are filled with a fort of Mites, concerning which I am pretty 


well aſſured by my own, and alſo by Dr. Johnſon of Pomfret's more accurate 


Microſcopical Obſervations. | 
4. That the Bee-Grubs aCtually feed on Mites; there being no other 
Food for them. ” og ET 

5. That there are other Species of Bees or Waſps, beſides thoſe by me 
deſcribed, which are ſometimes found to make theſe Mites their Food, 
Dr. Johnſon having open'd one Husk, with only one large Maggot in it. 

6. That there are probably different forts of Mites in theſe Husks making 
poſſibly different Species of Kermes : For ſome I have found to hold Carnation- 
coloured Mites encloſed in a fine white Cotton, the whole Husk ſtarting from 
the Twig, ſhrivelling up, and ſerving only for a Cap or Cover to that Com- 
pany of Mites. Other Mites I have ſeen white, and, which is moſt uſual, the 
Husks continuing entire, and not coming away from the 'Twig they adhere 


to, and but little Cotton at the bottom. 
J. That the ſhrivell'd Cap, to be found upon the Mites encloſed in the 


Cotton, as alſo: the whole Husk it ſelf, if taken early in April, while ſoft, 


will. 


1. That thoſe that look the blackeſt, yield the deepeſt and beſt Pur- 


2. That as the Bees come to Maturity, the Dye ſeems to be ſpent, and 
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will (dried in the Sun) ſhrink into the very Figure of Cochinee!: Whence 
we gueſs, that Cochinee} may be a ſort of Kermes, taken thus early, and 
Sun-dried, T 
I conceive, that the ſmall Scarlet-Powder, mentioned by Mr. Ferney, is to 
be underſtood of thoſe Mites, and that they are to be diſtinguiſh'd from the 


Bee-Grubs, which are changed into the Skipping Fly ; that is, the Bee, for 
Kind ar leaſt, here deſcrib'd by us. 85 


Obſervarien "ATE. The Account I have given of the Purple Kermes, both gives a 
on Vegeta 


Ex-re-ences Clear Light to the Diſcovery of the Nature of the Scarlet Kermes, a Thing 
and ſje: wholly unknown to the Ancients ; and alſo, is an evident Inſtance, that ſome 
| 5m, y dr. Things confidently believed Vegetable Excreſcences, are no ſuch matter; 
„ nes but Artificial Things, meerly contiguous to the Plant, and which have no 
| other relation to it, than the Patella Shell-Fiſh to the Rock it cleaves to. 
76. Paas 2. Generally, Ines Eggs laid upon the Leaves of Plants, their reſpe- 
ative Worms * on them, do not occaſion, or raiſe Excreſcences. 
155. 2a Thus, for Example, the Eggs of the common Red Butterfly, laid upon the 
Nettle, are thereon hatched, without Bliſtering the Plant into an Excreſcence; 
and the ſt iff-haired, or prickly Caterpillars, hatched from theſe Eggs, feed 
upon the Leaves, without any ill Impreſſion, Puncture, or Prejudice, ſave 
that they make clean Work, and eat all before them. _ | 
3. Some Inſect-Eggs laid upon the Leaves, or other Part of Plants, do as 
ſoon as hatch'd, pierce and enter within the Plant to feed. I had a convin- 
cing Inſtance to the Truth of this Propoſition. 8 
May 22, 1671, When I obſerved on the Back or Under: ſide of the Leaves 
of Atriplex Olida, certain ſmall Milk-white oblong Eggs; on ſome Leaves 
4, on others fewer, or more. Theſe Eggs were on ſome Plants yet unhatch'd, 
but on many of the ſame Plants I found the Egg-ſhells or Skins yet adhe- 
ring to the Leaves, and the little Maggots already enter'd, thro' I know 
not what inviſible Holes, within the the two Membranes of the Leaf, and 
feeding on the inward Pulp or Subſtance of the Leaf; in other Leaves of that 
Plant I found thoſe Maggots grown very great, and yet the two Membranes, 
that is, the uppermoſt and undermoſt Skin of the Leaf entire, but raiſed and 
hollow like a Bladder. Note, 1. That thoſe Maggots were of a Conick 
Shape. 2. That in July they ſhrunk into Fly Chryſalis, and accordingly 
came to Perfection: And to this unobvious way of Feeding we think we may 
refer all Worm-eaten Fruits, Woods, Cc. - 5 
4. Worms feeding within ſome of the Parts of ſome Plants, do cauſe Ex- 
creſcences. Thus the Heads or Seed-Veſſels of Papaver, Spart. Sylv. Emat. 
&c. are disfigured for having Worms in them, and grow thrice as big as the 
not ſeiſed ones. This is alſo plain in the Excreſcences of P/eudo-Teucrium 
and Barbarea. ; 55 
5. The Subſtance or Fibrous Part of many vegetable Excreſcences ſeems 
not to be the Food of the Worms found in them; that is, the Vorms in thoſe 
vegetable Excreſcences which produce Ihueumons (to which kind of Iuſeci 
we would limit this Propoſition) do not ſeem to devour the Subſtance or 


Fi- 


( 769 ) 
Fibrous Part of them, as other Worms eat the Kernels of Nuts, c. But 
whatever their manner of Feeding is, (and we doubt not but they are nou- 
riſh'd in and upon ſome part of them) the Vegetable Excreſcences ſtill migh- 
tily increaſe in Bulk, and riſe as the Worms feed. And it is obſervable (to 
endeavour a Solution) that ſome of the Tchneumons delight to feed on a Li- vide infra? 
quid Matter, as the Eggs of Spiders, and the Juices, if not Eggs, within he” 
Bodies of Caterpillars and Maggots. Whence we conjecture, that thoſe of the 
ſame Genus to be found in Vegetable Excreſcences, may in like manner ſuck 
in the Juices of the equivalent Parts of Vegetables. And this the dry and 
ſpongy Texture of ſome of thoſe kind of Rxcreſcences ſeem to evince. For 
if you cut in pieces a Mild Poppy-Head, for Example (or the great and ſoft 
Balls of the Oak) you will find in thoſe Partitions, wherein theſe Worms are 
| lodg'd, nothing but a pithy Subſtance, like that of ung Elder; and if there 
chance to be any Cells yet unſeiz'd, which I have ſometimes obſerv'd, the 
Seeds therein will be found yer entire and ripe ; whence *tis very probable 
that they feed upon, and fuck in by little and little, the yet Liquid Pulp = - 
the tender Seeds, and leave the Subſtance, or Fibrous Part, to. be expanded 
into an Excreſceuce. . 


XIII. In ſome Aleppo-Galls, which the Inſects had not eat their Way out Ne gur, 
of, I found a ſort of Bee reſembling the ſmall ſort of our wild Bees, which Earth; dien u. 
they have long Wings, a deep Belly, and on the Back, near the Commilarer: © 
to the Body, it is of a greeniſh Black, the reſt reddiſh, near a Cimamon-Colour. 

Theſe Galls are very gummy, and the Cavity round them was ſo extreme- 
ly gummy, that not the leaſt Room or Entrance of it appear'd, tho' the Bee 

| was beginning to make its way out. Some of the Galls had a Stem to them, 
and may give ſome Light to the Reaſon of Life, that the Atmoſpherical Air 
is not neceſſary to the Eſſence, before the Organs of the Body are employ'd ; 
but that that is maintain'd by a ſubtler Air, that pervades more minute 
Pores, as it is convey'd to Fiſh through the Water. ; 

I have alſo found in the greyer ſort of Gall, not ſo rich in Gum, a ſmall 
Ichueumon of a bright Green. | 


XIV. 1. As I remember, Mr. Liſer's Opinion is, that the Aſuſcæ Ichnen- 1 haeunen. | 
moites lay their Eggs in the Bodies of Caterpillars ; which I look upon as very b. «nd 
ingenious and true. T heſe Ichneumones have all four Wings, Antenne, like Bees 5 Rs” 
their Body hanging to their Breaſt by a ſlender Ligament, as in Anne; moſt, * 
if not all, had Stings, and are made of a Maggot, that ſpins her ſclf a Tec tiene. 
before ſhe turns into a Nympha. There is great Variety of them, ſome breed J. H 
as Bees do, laying an Egg, which produceth a Maggot, which they feed till⸗7 . 475 
it comes to its full Growth: Others, as we guels, thruſt their Eggs into 
Plants, the Bodies of living Caterpillars, Maggots, c. For, it is very ſurpri- 
zing to obſerve, that a great Caterpillar inſtead of being chang'd into a Butter- 
fly, according to the uſual Courſe of Nature, ſhould produce ſometimes one. 
ſometimes 2 or 3, and ſometimes a whole Swarm of /:bnenimoues. I have Ob- 
ſerved this Anomalous Production in a great many torts of Caterpillars, horh 

| V . | | — 260 27 27: 2p hairy 
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hairy and ſmooth in ſeveral ſorts of Maggots, and, which is moſt ſtrange, in 
one Water-Inſe&t, When there come many of theſe [chneumon-Maggots out 
of the Body of the ſame Caterpillar, they weave all their T heca's together in- 
to one Bunch, which is ſometimes round, with a Web about it, juſt like a Bag 
of Spider's Eggs. But none of them feed upon the Spider's Eggs ; but it is 
the Similitude of thoſe Theca's conglobated together to the Eggs of Spiders, 

that hath occaſioned this Conjecture. Tha £4 

One of the green Caterpillars, common in the Heaths in the North, went ſo 
far on to her natural Change, that ſhe made her ſelf up into a great brown 
Theca almoſt of the ſhape. of a Bottle, which was filled with a Swarm of Ih- 
1:umones ; and I have obſerv'd in one or two other ſorts, that from the very Au- 
relia it ſelf hath come an Ichneumon; which is very odd, that the Caterpellar, 
ſtung and impregnated by the I[chneumons, ſhould be yet ſo far unhurt and 
unconcerned, as to make her ſelf a Theca, and to be turned into an Aurelia. 

I have often ſeen a great Ichneumon dragging a Caterpillar in the High-way. 
This Year, 1671, Mr. Wray, in company with another ingenious Neighbour, 
obſerved one halling a large green Caterpillar, much bigger than her ſelf ; 
which, after ſhe had drawn the length of a Pearch, ſhe laid down, and then. 
takes out a little Pellet of Earth, with which ſhe had ſtopped the Mouth of 
the Hole, like a Worm-hole ; then ſhe goes down into it, and ſtaying à very 
little, comes up again, and draws the Ezuca down with her into the Hole, 
and there leaves her; and afterwards not only ſtops, but fills up the Hole, 
| ſometimes carrying in little Clods, and ſometimes {craping Duſt with her 
Feet, and throwing it backwards into the Hole, going down after it her ſelf, 
to ram it cloſe. Once or twice ſhe flew up into a Pine-Tree, which grew juſt 
over her Hole, perhaps to fetch Cement. When the Hole was full, and even 
with the Superficies of the Ground about it, ſhe draws two Pjne-Tree-Leaves, 
and lays them near the Mouth of the Hole, and flies away. Not taking no- 
tice that ſhe came any more in three or four Days, we digg'd for the Caterpil- 
lar, and found it pretty deep. I put it into a Box, expecting it would have 
produced an Ichneumon, but it dry'd away, and nothing came of it. 

We lately obſerv'd a ſort of Ichneumons, or rather Veſpæ, which prey upon 
ſeveral forts of Flies; when they fly with them, they hold them by the Heads, 
and carry them under their Bellies. 'Theſe make Holes a great depth in the 
Ground, in which they lay their Young, and feed em with the Fliesthey catch, 
creeping backwards into the Ground, and drawing the Flies after them, I 
ſuſpect they may at firſt lay their Eggs in the very Body of a Fly; but one 

Fly being not enough to bring the young one to its full growth, they feed. 
it with more. Their Thezca's are at laſt all cover'd over with the Wings, 
Legs, and other Fragments of Flies, 


tin. 2. This kind of Inſect is one of the greateſt Puzzles in Nature, there be- 


1+ . zz, ing few Excreicences of Plants, and very many Births. of Inſects, wherein. 
2.454. 


theſe flender Waſps, after divers ſtrange ways are concerned. 

*Tis true, the Swarms of theſe Ichueuinous, coming out of the Sides of Ca- 
terpillars, do immediately make themſelves up into Bunches, and each par- 
ticular Theca, from the Calbage- Caterpillar (for Example) is wrought about 

— with 


1 
with yellow Silk, as thoſe from the black and yellow Jacobæa Caterpillar 
with White: But as for Web to cover thoſe Bunches of Theca's, I never ob- 
ſerved it but in the Green Caterpillars, fo common in our Lincolnſhire Heaths, 
which are fixed to Bents or other Plants. Theſe, in truth, never but de- 
ceiv'd my Expectation : For I verily thought, I had found, when I firſt ob- 
ſerved them, a Caterpillar equivalent to the Indian Silk-Horm ; but having 
cut them in two, and expected to have found a Caterpillar's Chry/allis in the 
middle, there preſented themſelves a Swarm of Ichneumons. Theſe are as 
large, many of them, as my Thumb; that is, at leaſt, four times bigger than 
the Folleculus or Egg-Bag of any Engliſh Spider I ever ſaw yet. I have had 
them in ſeveral Boxes, ſome 8, ſome 10, ſome 12 Days in Vermiculo, feeding 
upon the very Cakes of Spiders Eggs, before they wrought themſelves Tecs 
for further Change ; and they ſeldom exceeded the Number of Five to one 
Cake of Eggs, Oc. So that you may aſſure Mr. JVi1loughby, this is no Conje- 
cture, but a real Obſervation. | 

Concerning the Name 'lxvu@:, I refer you to Mr. Ray, who is another He- fog 
febins 3 and we have Obſervations enough to make us believe, that thoſe ve- 
ry Inſects we have treated of, are, for kind, the Ichneamones of the Ancients, 


XV. It hath been credibly reported, that Horſe-hairs thrown into Wa- Ti mem 
ter will be animated; and yet I will ſhew you, by an unqueſtionable Ob-9.2"-M. 
ſervation, that ſuch things as are vulgarly thought animated Hairs, are veryp. 4% 
Inſe&s, nouriſhed within the Bodies of other Inſects, even as Ichnermones 

are within the Bodies of Caterpillars. I find many Particulars collected by 
the Induſtry of Aldro vandus, concerning this Infect : But our own Obſerva- 

tion is this : Es e 

April 2, 1672, There was thrown up out of the Ground of my Garden, 

a certain Coal-black Beetle of a middle Size, and flat Shape, and which I have 
obſerved elſewhere common enough. I édiſſected ſome of them, and was 
ſurprized to find in their ſwollen Bellies of theſe Hair- Mors, in ſome three, 


in others but only one. Theſe Particulars we carefully noted: 


1. That upon the Inciſion, they crawI'd forth of themſelves. 
2. That putting them into Water, they livd in it many Days, and did 
frem to endeavour to eſcape, by lifting up their Heads out of the Water, 
and faſtening them to the ſides of the Veſſels; very plainly drawing the 
reſt of their Body forward. 1, e 
3. That they cannot be ſaid to be Ampbisbæna; but do move forward 
only by the Head; which is fairly diſtinguiſhable from the Tail by a nota- 
ble Blackneſs. i 5 TIF 
3. That the three I took out of the Body of one Beetle, were all of a dark 
Hair- colour with whitiſh Bellies, fomewhar thicker than Hogs-Briſtles ; but 
I took out of the Body of another Beetle, one that was much bigger than the 
reſt, much lighter colour'd, and by meaſure juſt 5 Inches and half long, 


whereas all the reſt did not excced 3 Inches and 3 quarters. 
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ge fern XVI. M. Leewenboek, in 1673, took notice of five little Inſtruments, which 
vations about 


Bees , lr. are upon the Head of the Bee before; four whereof are two Pairs, the one be- 
GeorgeGar-ing call'd by him Scrapers, the other Arms; the fifth he calls the Miper, ſup- 


den, u. 178. 
p. 1157. 


The Genera- 
tion of a ſort 
of Bees in 
old Vill ws, 
by Sir Edm. 
King, u. 65. 
p. 2098. 


poſing that by it they wipe off the Honey from the Flowers. This laſt is 
truly the Sue ker or Proboſcis, being hollow, and made up of all circular Fi- 
bres, wherewith the Bees ſuck the Honey from the Flowers. 

The Globulets which break forth from the Attire of Flowers, deſcribed 
by Dr. Grew and Malpighius, which are for the moſt part of an oval Figure, 
and of different. Colours, (ſome white, ſome yellow, ſome red) ſeem to 
be Bags of Liquors, and are the Materials which the Bees carry in for their 
Wax, as is evident, not only from the different Colours of the Wax upon 
their Legs, according to the different Colours of the Globulets of the reſpe- 
Give Flowers we ſee them light upon; but for that alſo, if you take them 
gathering Wax from any particular Flower, and view a tmall Parcel of that 
Wax with a Microſcope, you will find it to conſiſt of the Globulets of the 
ſame Flower; tho” it is not ſo eaſie to diſcover what Liquor they make uſe 
of, to cauſe them to ſtick together. 

On the inner ſide of the hinder Legs of Bces, on the Joint towards the 
Toe, next to that on which they carry the Wax, there are a great many 
Rows of yellow, ſharp-pointed, ſtiff Briſtles, ſet all in order like the Teeth of 


Combs for Lint, which I look upon as the Inſtruments wherewith they break 
theſe Globulets, and prepare their Wax. | 


XVII. 1. About the beginning of May 1670, Sir J. Bernhard ſent me a 
piece of old Willow-Wood out of Northamptonſbire, in which were lodg'd 
many Inſects curiouſly wrapt up in green Leaves, in ſeveral Channels or 
Burrows, each with 12, 14, or 16 Leaves round the Body, and ſeveral 


of them with as many little round bits of Leaves at each end, to ſtop them up 


cloſe. Theſe thus made up, are near an Inch long, or the beſt part of an 
Inch, put in one after another into a Bore made in the Wood, fit for their 
Reception. They are in the manner of Cartrages of Powder, wherewith 


Piſtols are wont to be charged. In ſome part of thoſe Burrows, the 


are placed ſo near one to another as to touch; in others, at ſome confiderable 


diſtance. 'Theſe Inſects obſerve this Method in placing themſelves, that 


ſometimes they make a direct way into the length of the Wood, ſometimes 
they bore out into the Side, and run another way; thoſe Channels being 


not unlike the Burrows of Rabbets, all which they fill up with theſe round 


Appearances of wrapp'd Leaves, all regularly wrought. In which I find 
either ſomething alive, or Appearances of ſomething that had died there, 
and is putrified : In ſome, a great Number of Mites, of a dark Aſn- colour, 
ſhaped not unlike common Mites : In others, I find ſeeming Excre- 
ments of ſome ſmall Inſect, with the decayed Parts of the Dead Infect ; 
in others, white Maggots. Some of theſe Maggots I took out of their Theca, 
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or Bag, and put them in warm Places in the Sen, and they thereupon 
grew ſomething bigger, but chang'd not Shape nor Colour, but dy'd. The 
reſt I kept cloſe in a Box till the 87h of uh. Then I took one of them out 
of the Wood, and opened the Leaves, and felt fomething ſtir, hearing 
alſo an humming Noiſe like that of a Bee; and as ſoon as I had open'd the 
T heca, a perfect Bee did fly out againſt my Window, as ſtrongly as a com- 
mon Bee out of a Hive, having much of the colour and bigneſs of thoſe 
when they are New Flyers. Ihe reſt being diſturb'd, eat themſelves out. 
They have all Stings like Bees; and I am of Opinion, that they are com- 
mon Bees. 


2. I have had the good Luck to find a great many of theſe Cartrages in a By l. Fr. 
rotten J/illow ; and by the Shape of the Maggot, was confident they would l 
produce Inſects of the Bee-Tribe. Mr. Snell, an ingenious Gentleman, brought 


of them to the Wells at Aſtrop ; and directing me to the Place where he got 


them, I there found great plenty in the Trunk of a great 1/711; : Beginning, 


to unfold ſome of them, Mr. ray immediately judg'd them to be made 
up of Pieces of Roſe-Leaves; and called to mind, that this very Spring Mr. 
Fr.. Geſſcp brought him a Roſe-Leaf, out of which himſelf ſaw a Bee bite ſuch 
a piece, and fly away with it in her Mouth. Whereupon, ſearching the Roſc- 
Trees thereabouts, we found a great many Leaves with ſuch Pieces bitten out 
of them, as theſe Cartrages are made up of. The Cyniculi, or Holes, never 
croſs the Grain of the Wood, excepting where the Bee comes in, and where 
they open one into another. From the Place of Entrance, they are wrought. 
both upwards and downwards; ſo that ſometimes the Bee-Mag got lies under 
her Food, and ſometimes above it. One Eng of the Cartrage, viz. That 
which is next the Entrance, is always a little Concave ; the other End, which 
is fartheſt from the Entrance, a little Convex, and is receivd into the 
Concave of the next beyond it. The Sides of the Cartrage are made up of 
oblong Pieces of Leaves, and paſted together ; the Ends, of round ones ; and 
where ever they do not lie cloſe to one another, the intermediate Space is 
filled up with a Multitude of theſe little round Pieces, laid one upon ano- 
wer, | . | 
The Cartrages contain a Pap, or Batter, of the Conſiſtence of a Gelly, or 
ſomething thicker ; of a middle Colour between Syrup of Violets and the Con- 
ſerve of Red Roſes ; of an acid Taſte, and unpleaſant Smell. In each of theſe, 
at the Concave-End, there lies one Bee-Maggot, which feeds upon the fore- 
mention'd Matter, till it grows to its full bigneſs, and then makes and enclo- 
ſes her ſelf in a Theca or Husk, of a dark-red Colour, and oval Figure; in 
which ſhe is changed into a Bee. The remainder of her Food you may find- 
dried into Powder at the Convex End, and her Excrements at the Concave, , 
without the T heca. | | | 
The Bees were of a ſhorter and thicker Shape, than the common Honey- 
Bee, more Hairy, c. But the ſureſt Mark to diſtinguiſh them is, that the 
Forcipes or 'T'e:th of theſe are bigger, broader, and ſtronger ; in ſhape like 
| thoſe of a Vapor Hornet; from which ſhe alſo ſufficiently differs, in having 
a. Tongue like a Bee, which they want. 


They 
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Ihey made their way out along the Channel through all the intermediate 
Cartrages, and not through the ſolid Wood. Of the Corruption of the Mat- 
ter within the Cafes, when the Bee-Maggots or Nympha happen to miſcarry, 
are bred, Firſt, little Hexapsds, which produce Beetles ; Secondly, Mag gots, 
which produce Flies; 'Thirdly, Mites, Ec. 

From what hath been obſerved concerning this Bee, and by a great man 
more parallel Inſtances, it appears that it is the Bee-Maggot, and not the Old 
Bee, that covers the Cells before the Change: For here the Old Bee, when 
ſhe hath left Proviſion enough with an Egg, cloſes up the Cartrage, and hath 
no more to do, the Maggot a great while after making the Theca, which is 
Analogous to the Cover of the Cells. 


6D-.Liſter, 3+ J have obſerved that the Bees breeding in Caſes of Leaves, are not very 
0 5h. ſcrupulous in the choice of thoſe Leaves, but will make uſe of Exotick Plants; 


ſuch as Blue Pipe or Syringe-Tree. Here is a very ſtrange Oeconomy of Na- 
ture yet unſolved : The furthermoſt Bee, ſays Mr. 1/i/loughby, makes her 
way out along the Channel through all the intermediate Cartrages : And ac- 
cording as theſe Channels run upwards or downwards in the Body of the 
Tree, the Maggot-Bee at the far or upper End of each Channel is firſt laid, 
and it ſhould ſeem both hatched and perfected firſt. But I take it otherwile, 
that that Bee which is nearcſt Day, although it be laſt lain, is yet the firſt 
hatcb'd; and I ground my Conjecture upon this, that it is probable that the 
Eggs in the Mother are all fit tor Laying, or all equally ripe and forward, as 
we ſay, at the time that the firſt of them was laid; but are not therefore 
all laid by the Dam, until ſhe has provided them of Meat and a Houſe, 
. each ſeparately, as is the Nature of Bces ; and yet in Recompence, the 
Warmth of her Body, or rather the daily increaſing Heat of the Summer- 
Seaſon, to which the Mother-Bee is continually expoſed (whilſt the firſt laid 
Eggs are ſhelter'd in their deep Channels) haſtens their Vitality ſo much, 
that they are hatch'd Worms, and begin to feed, before the firſt laid, and 
conſequently are firſt per fected into Bees: But this is Conjecture only, and 
not @bſcrvation. BY 9 
4. The Cartrages that I got at Aſrop, in Auguſt 1670, do now in Fuly 1671, 


Willo ghby almoſt every Day afford me a Bee; and I can hear them gnawing out their 


1.74. P. 2221. 


Way before I ſee them. So that there is nothing irregular in the way of 
breeding of theſe Bees: But the Contrivance of God and Nature in it is very 
admirable, Having ſhut their young Ones in thoſe Cells with ſufficient Pro- 
viſion, they all, as well the uppermoſt as lowermoſt, before Winter, come to 
full growth, ar are turned into Nympha's; in which Condition they are de- 
ſigned to lie all Winter, as the moſt of Inſects do. The next Summer, thoſe 
muſt neceſſarily be firſt excited out of their Torpor, and changed into Flyers, 
by the external Heat and Air that lie next it. If any be laid fo late, that 
they have not time enough to come to the State of Nympha's before Win- 
ter, they will moſt certainly die; and then it is no Loſs nor Inconvenience, 
tho' their Cells be perforated, 


XVIII. 


. 
XVIII. M. Vllermont has receiv'd from America a fort. of Hony-Comb (of fe. 
a different make from the European) which is compos'd of ſmall Bottles 8 
Bladders of Wax, of a browniſh Colour, inclining to Black; being as . 
as Olives, and ſhap'd like the Spaniſh Olives. They hang together in Clu-». 154. 5. 
ſters, almoſt like a Bunch of Grapes ; and are fo contriv'd, that each of He. 
them has an Aperture during the time of Work; but it is clos'd up as ſoon 8.186. 
as the Veſſel of Wax is fill'd with Honey; and then the Bees go to work 
with another Veſſel. | | 
Their Lodgings are ordinarily taken up in a hollow Tree, or the Cavity of 
a Rock, by the Sea- ſide; theſe being the propereſt Places to ſecure 'em from 
ſuch Animals as are greedy of their Honey, and therefore likely to moleſt 
them : And they have the more need of this Caution, becauſe they are more 
liable to be diſturb'd than ordinary Bees, as having no Stings, and being ca- 
pable of doing good, bur no hurt to any thing, as the Party, that liv'd at 
Cayenne very well knows. When the Combs are remov'd, they mult be car- 
ry d gently, and in the ſame Poſition they lay in, till you come to the Place 
where you deſign to take out the Honey. 
| The Honey it ſelf is clear and liquid as Rock-Water, and hardly to be di- 
ſtinguiſh'd from it by the Sight. When you would take it out, you muſt 
pierce every Bottle a little more than x from the bottom; for it you pierce it 
lower, you find a Bottom or Sediment, whoſe thickneſs would hinder it from: 
running; and as you prick every Bottle, you muſt have ſome Veſlel ready 
to receive what comes from it. This Gentleman ſays, that he thinks, the Li- 
quor is one of the moſt agreeable Things in the World. If you drink Faſting 
the Quantity of a good Glaſs, or about half a Pint, it will give you 2 or 3 
Stools in about two hours time, according to the Temperament of the Party; 
but if you drink it at Meals, it does not purge at all. 6 


XIX. On Thurſday, Mar. 9, 167*, there was at the next Houſe to mine (in ] b. 
Herefordſhire) a Swarm of Bees. It was a very fair Day to entice them 30 
but elſe we never have them till the Middle of May. I had it from the Own- Rich. Ken 
er, one Parry, now in my Work. And I enquired of him, whether they did 
not leave the Hive (as ſometimes they do unſeaſonably) either for want 
of Food, or out of Diſtaſte? He told me no; but there are as many left 
behind as came forth. But I (who have ſometimes ſtudied the Regimen of 
that little induſtrious wiſe Creature) do conceive, that Poverty drew them 
abroad to ſcek their Fortunes; the infinite Wiſdom having imparted ſuch a 
Providence to that little Commonwealth, as to ſend part of their Company 


abroad to ſhift, before their whole Stock of Food ſhould be conſum'd, to the 
Deſtruction oi them all. | 


XX. A, The Bee-Houſe, lying on one fide, with the Frame placed in it, x g= 
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wed in Scot- 


BBBBBBBB, The Frame. age 
CCCC, The Screw-Pins that hold the Frame falt. 1 Olden- 


D, The Square Hole at top open. - 


« 607644. 


Thb e | 


Fig. 187. 


Hg. 188. 


1 


Tig. 189. 
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E. 'The Windows. 
F. 'The Door, for the Bees to go in and out. 5 | 
G. 'The Place by which the Knife enters to cut the Honey-Comb aſunder 
upon occaſion. | | 
HH. The inward Creaſe at the bottom. 
A. The Bee-Houſe ſet upright. 
B. The ſquare Hole, through which the Bees work downward. 
C. The Shutter that covers the Hole upon occaſion. 
D. The Door for the Bees. 
E. A Sliding Shutter that covers the Door in Winter. 
F The Window. 
-G G The Handles for lifting all. 
HH. The outward Creaſe at the top, for faſtening one Bee-houſe over 
another. 
A. The Frame for the Bees to faſten their Work upon. 
B B. The Screw-Nails. 


This Pee-Houſe (which was ſent by Sir Will. Thompſon) is made of Wain— 
ſcot, about 16 Inches in height, and 23 in breadth, between the oppoſite fides. 
It hath 8 ſides, each almoſt 9 Inches in breadth. It is cloſe cover'd at top 
with Boards, having a ſquare Hole in the middle, five Inches long, and a- 


bout four Inches broad, with a SHutter that ſlides to and fro in a Groove about 


half an Inch longer than the Hole. It hath Two Windows, oppoſite to one 
another; and may have more of any Figure, with Panes of Glaſs and Shut- 
ters. The Door for the Bees is divided into three or four Holes about half 
an Inch wide, and as high, with a Shutter that ſlides in a Groove to cover em 
in Winter. It hath 2 Iron-Handles with Joints, to be plac'd about the middle, 
if there be no Windows on the ſides where they are; or above them, if therè 
be. At the top it hath a Creaſe all round it, half an Inch in depth on the out- 
ſide, and one Inch and half high; and another on the inſide at bottom, which 
ſerves to fix them when ſet upon one another. It hath alſo a Hole about 
two Inches in height, and as much in breadth on one ſide at bottom, by which 


the Knife is put in to cut the Bees Work, that paſſes through the Hole from 


are full, the Bees will be all in the loweft Houſe; and then to get the Honey 


one Bee-Houle into another, as they work downward into the empty Houſe, 
which hath a fliding Shutter to cover it. Within the Bee-Houle there is a 
ſquare Frame, made of Four Poſts joined at top, at bottom, and in the mid- 
dle, with Four Sticks for the Bees to faſten their Work upon: Which, tho' 
they may ſerve, yet it may be ſecurer to have Two more added in every of 
their Places, croſſing the Frame either from the middle of the oppoſite Side- 
Sticks, or from the Angles where the Poſts are placed. | | 
This manner of Bee-Houle is uſetul for preventing the Swarming of Bees: 
For when the Pee-Houte wants roo 1 for the young Bees, tis knovn that 
they ſwarm and fly away to find a Houte for themielves : Which is prevent- 


ed, by placing an empty one made thus, under the full one, having the Door 


at the top open, that they may work downwards into it. And when both 
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and Wax, without deſtroying or troubling the Bees, with a thin long Knife, SN 
broad at the end, and ſharp on both ſides; the Bees-work is to be cut as 
low as can be, and the uppermoſt ee - Houſe to be lifted off by the Handles 
and being reverſed, the Screws are to be taken out, and then the Frame, 
with all the Bees- work upon it, will eaſily flip out; and ſo the empty Bec- 
Houſe may be forthwith ſet under the other, if need be, and the uppermoſt 
having the ſquare Hole above covered with the Shutter, ſome other Cover 
may be ſet over it, to keep the Bees from the Injuries of the Meather. And 
if this Separation be made in the Spring, of Summer, the Bees will love their 
new Houle the better, that it hath beep uſed before. | 


XXI. I am inform'd that great Swarms of Locuſts have lately appeared in Swer + 
Wales. They were firſt ſeen about the 2oth of October, 1693. ſcattered about Was. 4, 
the Fields in Mart hery-Pariſn in Pembrokeſhire ; where they were generally N 
taken notice of at firſt, becauſe of the unſeaſonableneſs of the Time for 200 , 43: 
Graſboppers ; but afterwards, for that upon further Examination, they found 
them diſtin& from our Engliſh Graſboppers, in bigneſs, colour, c. I could not 
learn, that any of them have been ſeen flying in that Country: But from 
North Wales I am informed, that two vaſt Swarms of them had been ſeen 
in the Air not far from Dol-gelbeu, a Market-Town of Merionydb-ſhire, 
and I gueſs, by the Date of my Friend's Letter, that it was near the ſame 
time that thoſe others of Pembrokeſhire had been taken notice of in the 
Fields. Nr e e 96:65 [roy 9 l e elne h LEE. 

| They are of the ſame Species with ſome African Locuſts in my Cuſtody in 
the Muſæum Albmol. for which we are obliged to Mr. 7. Aubrey, who re- 
ceived them ſome Years ſince from Tangier. This Pilgrim- Locuſt I call Lo- 
cuſta Erratica, Alis Ichthyocolie adinſtar Pellucidis, Reticulatis Maculis conſperſis. 
It is in length (from the Head to the tips of the Wings) three Inches and a 
quarter, of a reddiſh Colour all over, except the Wings. As to the Head and 
Caputium, it reſembles the fourth Fig. of Moufett. The Eyes are Prominent 
and very large, ſomewhat of the | and bigneſs of Gromwel-Seeds, of a 
reddiſh Colour, elegantly ſtreaked, _ Sa rot] ©þ 8 
The Antenne are about the bigneſs of a Hog's Briſtle, and curiouſly Ge- 
niculated. The firſt pair of Legs are not quite an Inch long; the Second 
ſomewhat above that length; but the Third two Inches and a quarter, 'Theſe 
Hind Legs are very beautiful, for the 'Thighs are Hexangular, and elegantly 
ſealed on the outfide, with a black / Liſt extended length-ways through the 
midſt of them. The Shanks are of a lively red Colour, adorned on the hin- 
der part with two orders of ſmall ſharp Prickles, placed not oppoſite to 
each other, but alternately. The Wings are about three Inches long, re- 
ſembling very much that of the larger Libellæ, or Dragon lies, but all over 
garniſhed (the outer Wings at leaſt) with reticulated black Spots. AG 
I ſee not much Reaſon to doubt but that theſe are the very. ſame Species 18 
of Locuſts, ſo famous iy Hiſtory for their wandring over, and depopulating oyeque: | 
whole Regions. — | JH 
| ; Moufett, 
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Green 
Worms in 
Wales ; by 
Mr. Eqw. 
Floyd, Ne 
108, p. 45. 


XXII. I find in a MS. Hiſtory of Pembrokeſvire (written about the Year 


1603. by one Mr. Geo. Owen, a Gentleman of that Country, who ſeems to 
have been a Perſon of conſiderable Accuracy and Veracity) that about the 
beginning of Fune, 1601, a piece of Ground to the quantity of 209 Engliſh 
Acres, was covered ſuddenly (as if the ſame had fallen in a Shower out of 
the Air) with a kind of Caterpillars or Green-Worms, having many Legs, 
and bare, without Hair. 'They were found in ſach abundance, that a Man 
treading on the Ground ſhould tread upon 20 or 30 of them: And in thi: 
ſort they continued for the ſpace of 3 Weeks or more, no Man knowing 
how they came, nor any of the like fort were ever ſeen in the Country 
before nor ſince ; and being opened, there was nothing found within them 
but Graſs. The Place was on a Hill in the Pariſh of Mean-Clochog above 
Hymon Dhewi or Phynnon Dhewi. They were found as it were with one 
accord to go one way, viz. up the Hill, and went over the Hill a quarter 
of a Mile and more: And as they went, -they devoured and conſumed 


the Graſs, that the Ground appeared bare and white like Tallow. And 


after they had continued there 3 Weeks, there reſorted thither an infinite 
Number of Sa- Maws and Crows, as if all of many Countries had been 
ſummoned thither, who in a few Days conſumed them all. Alſo Swine fed 
upon theſe Worms eagerly, and waxed very fat. . . 


g, f XXIII. According to the beſt Account I can get of the vaſt Swarms of 


Beetles in 
Ireland , by 
Dr. Tho. 
Molyneux, 


1.234.741 


Inſects which of late Years have much infeſted this Kingdom of Ireland, 1 find 


that this Flying Army was firſt taken Notice of in the Year 1688. They 
appeared on the South-Weſt Coaſt of the County of Gallway, brought thither 
by. a South-Weſt Wind, one of the common, I might almoſt ſay Trade-winds, 
of this Country. From hence they made their way into the more Inland 


Parts, towards Hedford, a Place belonging to Sir George St. George, Bart. 


about 12 Miles North from the Town of Galkvay. Here, and in the adja- 


cent Country, Multitudes of them fhewed themſelves among the Trees 


and Hedges in the Day-time, hanging by the Boughs Thouſands together 
in Cluſters, ſticking to the Back one of another, as is the manner of Bees 
when they 1warm. In this poſture, or lying ſtill and cover'd under the Leaves 
of the Trees, or clinging to the Branches, they continued quiet with little 
or no Motion during the heat of the Sun: But towards Evening or Sun- 
ſet, they would all ariſe, diſperſe, and fly about, with a ſtrange hum- 
ming Noife, much like the beating of Drums at ſome diſtance ; and in 
ſuch vaſt incredible Numbers, that they darkned the Air for the ſpace of 
two or three Miles ſquare. 3 he 3 
Thoſe that were travelling on the Roads, or abroad in the Fields, found 
it very uneaſy to make their way through them, they would ſo beat and 
knock themſelves againſt their Faces in their Flight, and with ſuch a 


Force, as ro ſmart the place where they hit, and leave a flight Mark behind 


them. 


A 
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A ſhort while after their coming, they had ſo. entirely eat up and de- 
ftroy'd all the Leaves of the Trees for ſome Miles round about, that the 
whole Country, though it was in the middle of Summer, was left as bare 
and naked as if it had been in the depth of Winter : and the grinding of 
the Leaves in the Mouths of this vaſt Multitude altogether, made a ſound 
very much reſembling the ſawing of Timber. 

They came alſo into the Gardens, and deſtroy'd the Buds, Bloſſoms, and 
Leaves of all the Fruit-Trees, that they were left perfectly naked, nay, many 
of them that were more delicate and tenderer than the reſt, loſt their 


Sap as well as Leaves, and quite withered away, ſo as they never reco- 


vered it again; particularly ſeveral Trees in the curious Plantation of one 
Mr. Martin. 


Nay, their Multitudes ſpread ſo exceedingly, that the got into the Houſes, 


where Numbers of them crawling about, were very Irkſome ; and they would 


often drop on the Meat as it was dreſſing in the Kitchin ; and frequently fall 
from the Cieling of the Rooms into the Diſhes as they ſtood on the Table 


while they eat; {0 extreamly Offenſive and Loathſome were they. | 
Their numerous creeping Spawn, which they had lodged underG round 
next the upper Sod of the Earth, did yet more harm in that cloſe Retire- 
ment, than all the Flying Swarms of their Parents had done abroad; for 
this young deſtructive Brood lying under Ground, fell a devouring the Roots 
of the Corn and Graſs, and eating them up, ruined both the ſupport of Man 


and Beaſt. 'This Spawn, when firſt it gave ſign of Life, appeared like a large 


| Maggot, and by taking Food, and increaſing every Day, became a bigger 
Worm, till at length it grew as big as a great white Caterpillar ; from whence 
according to the uſual Transformation natural to theſe ſmaller Animals, came 
forth this our Flying Inſece. 1 5 5 

The Rage of this Plague of Vermin was fortunately check'd ſeveral ways; 
high Winds, wet and miſling Weather deſtroyed many Millions of them 
in one Day's time: Whence I gather, that though we have them in theſe 
Northern moiſt Climates, they are more natural, and more peculiarly be- 
longing to warm and dry Countries. Whenever theſe ill Conſtitutions of 
the Air prevailed, their Bodies were fo enfeebled, they would let go their 


holds, and drop to the Ground from the Branches where they ſtuck, and ſo 


little a Fall as this, at that time, was of ſufficient force quite to diſable, and 
ſometimes perfectly kill them. Nay, it was obſervable, that even when 


they were moſt Agile and Vigorous, a ſlight Blow or Offence would for ſome 


time hinder their Motion, if not deprive them of Life. 
During theſe unfavourable Seaſons of Weather, the Swine and Poul 
of the Country watched under the 'Trees for their falling, and eat them 
in abundance, being much pleaſed with the Food, and thriving well upon the 
Diet. Nay, I have been aſſured, that the poorer ſort of the Native Iriſh (the 
Country then labouring under a ſcarcity of Provifion) had a way of dreſſing 
them, and lived upon them as Food. 
In a little time it was found that Smoak was very offenſive to theſe Flies; 
and by burning Heath, Fern, and ſuch like Weeds, in this or that Corner of 
VOI. II. Gg 8988 2 VW 
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(780 ) 
theit Gardens or Orchards, which lay moſt convenient for the Wind to dil. 
perſe it among the Trees, they would ſecure their Gardens, and prevent their 
| Incurſions ; or if they had entered, drive them out again. 

But towards the latter end of the Summer, they conſtantly retired oY 
themſelves ; and ſo wholly diſappeared, that in a few Days you ſhould not- 
ſee one of them left. Some think, that they take their Flight like Swallows, 
and other Birds of Paſſage, as they are called, to a more diſtant Country and 
warmer Climate. But the true Reaſon of their diſappearing, I take to be, 
that after: their,Coition is over, (for *tis about this time they are ſeen to Cou- 
ple by faſtening to-one another by their Tails) they retire under Ground, 
in order to lay their Spawn there, for a ſucceeding Generation ; and likewiſe to 
compoſe and ſettle themſelves to ſleep for the reſt of the enſuing Year, as 
ſeveral other Animals are known to do; for inftance, Sꝛails among, Inſects, 

the Hedge-Hog among the Beaſts; and I have good Reaſon to think, th:. 

Ortygometra, or Rail, among the Birds. And what further confirms me in this 
Opinion concerning theſe Inſects, is, that I am certainly informed by ſevc- 
ral good Hands, that in the Spring- time, by accidental Digging and Plough. 
ing up the Ground, great Hollows or Neſts of them are trequently diſcove- 
red and broken up, where they find whole Buſnels together in one heap, but 
in ſuch a quiet Condition, they ſeem to have but little Life and Motion; for 
they do not ftir, unleſs you touch or diſturb: them, and then move but lit- 
tle and feebly, as if they had been aſleep, and were awaken'd.out of jt. Theſe 
large Caverns, to which they retire, are often met with under a firm, ſolid, 
Surface of Earth, that has not been ſtirred or ploughed in many Years before; 
and no manifeſt Paſſage can be diſcovered how they got ther. _ 

In the Summer (1695 or 96) all along the South-Welt Coaſt of the County 
of Gallway, for ſome Miles together, there were found Dead on the Shoa 
ſuch infinite Multitudes of this Vermin, and in ſuch vaſt, Heaps, that by a 
moderate Eſtimate, one computed there could not be leſs than forty or fifty; 
Horſe-Loads in all. Theſe, as I take it, were a New Colony or ſupernumerary 
Swarm, from the ſame place whence the, firſt Stock came to us, in 1688, dri- 
ven by the Wind to Sea from their Native Land, which I conclude to be 
Normendy or Brittany in France, it being a Country much infeſted with this 
Inſect, and that lies very open and expoſed to all theſe Parts of Ireland, and 
from whence England heretofore has been peſter'd in the ſame manner with 
onen 4. Swarms of this Vermin. But theſe meeting, by good Fortune, with a con- 
e, 6d p.160. trary Wind before they could reach Land, their Progreſs was ſtopt, and 
tired with their Voyage, they were all driven into the Sea, which by the 
Motion of its Waves and Tides caſt their floating Bodies in heaps upon the 
Shore. And this was a moſt lucky Accident; for had this ſecond ſupply 
arrived, they would have exceedingly, increaſed the Numbers of thoſe which 

are already very troubleſome to u. 

It is obſerved, that they ſeldom keep above a Year together in a Place; 

and they compute their uſual Stages, or March, to be about ſix Miles in a 
Year. Hitherto they have directed their Progreſs Weſterly. ; following the 

Courſe of that Wind which blows moſt commonly in that Country. | 


— 


And. 
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And this laſt Year,.1 656, they reached as far as the Sanson, and ſome of 


the ſcattered looſe Parties croſt the River, and got into the Province of Lein- 
fer; but they were met there by a ſtronger Army of Fack-Dacvs, which de- 
vour'd great Numbers of them. They begin to be apprehenſive of them in 
the Queen's County, but they hope to divert their Paſſage thither by firing 
the Heath upon the Mountains between them and the King's County. 


Where. ever the Country has been infeſted with this Vermin, by one conſent, 


though erroneouſly, they have given them the Names of Locus. But the true 


Locuſt, much reſembling in ſhape a common Graſhopper, tho' larger, is quite a 


different ſort of Inſect from this, which belongs to that Tribe, call'd by the 


Naturaliſts, K Vagini pennis, the Scarabeus or Beet/e-kii:d, that has 


ſtrong thick Caſes to defend and cover their tender thin Wings, that lie 
out of ſight, and next the Body. And this. Species is certainly that parti- 
cular Beetle, call'd by Ariſtotle in his Hiſtcry of Animals, Menn ue, from its 


devouring the Bloſſoms of Apple-trees ; and is the Scarabens Arborens of Mou- Int. . . 
Aldrovand. 


fet and Charleten; called by the Engliſh, Dorrs or Hedge-Chafers. They are 


much of the bigneſs of the common black Beetle, but of a browniſh Colour, 


ſomething like that of Cinnamon ; they are thickly beſperſed with a-fine, 


ſhort, downy. Hair, that ſhews as if they were powder'd all over with a 


fine ſort of Duſt; the Caſes. of their Wings do not entirely cover all the 
Back; for their long picked 'Tails, where lie the Organs for Generation, 
reach a good way beyond them; and the Indentures or Joints of each fide 


their Belly, appear much whiter than the reſt. They are exactly figured by 


Dr. Lifter, Scarab. Tab. Mut. 


I am fully convinced that this Inſect is the ſelf ſame to which the Septua- 


gint, and the vulgar Latin Tranſlation retaining the Gre Word, give the 


Name bes g, or Bruchus, derived from Bes Freno vel Strideo, intimating 


the remarkable Noiſe it makes both in its eating and flying. It is often 
mentioned in Holy Scripture, Levit. 11. 2 2. cel 1. 4. and 2. 25. Nahum 3 

16, 17. But I find our Exgliſhi Verſion almoſt conſtantly tranſlates this Word 
Bei, tho improperly, as I think, Cancer-Horm ; fince this denotes only 


a Reptile, or creeping Vermin, whereas that Word imports certainly a flying 
Inſe& ; for the Bzzyos, Nahum 3. 16, 17. is expreſly ſaid to fly, and have 


Wings; and its Nature and Properties are moſt truly and particularly deſcri- 


bed in theſe Words I: /poileth and flyeth away, they camp in Hedges in the Day, 


and when the Sun 2 they flee away, aud their Place is not known where they 
are: That is, they then retire again to the Hedges and Trees, where they lie 
quiet and concealed till the Sun ſets again. 

Il find, indeed, the Word Bes, better. tranſlated. Locuſt or Beetle, in that 
odd Clauſe of the Fewiſh Law, Lev. 11. 22. where Moſes permits the T/rae- 
lites to eat the Locuſt aſter his kind, and the Bald- Locuſt after his kind, and the 
Bectle after his kind, and the Graſhopper after his kind. I muſt confeis, ic long 
ſeemed to me very unaccountable, that here aniong the pure xholſome 
Creatures, proper for human Nouriſhment, Beeties, and thoſe other naſty, dry, 
and unpromiſing Vermin, ſhould be thought fit to be reckoned up as clean 
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and proper for the Food of a Man: But ſince 1 have had ſome little Expe- 
. rience 


— 


6 T 


31 


S rr - P 
- — — 


= oO 9 2 2 4M f 4 
Da ” —— F n — 


1 


== Eves - 


— — 


1 
8 


4 — rn. - 2 


= Er IO 


_— 


inks = LEY IRS. S&+ 
= — — — : 2 " 3 
K — r — — — — 


— 


| Tod.) Le” 
rience of what has happened among our ſelves, I carmot but admire the ſaga- 
cious Prudence of that Divine Law-giver. © Tis certain, Paleſtine, Arabis, 
Agypt, and the other Neighbouring Countries about them, were all ex. 
treamly ſubject to be infeſted with theſe forts of pernicious Vermin, and there. 
fore Moſes foreſeeing the great Dearth and Scarcity that they might one day 
bring upon his People, gives them here a permiſſive Precept, or a ſort of Hint 
what they ſhould do, when the Corn, Grats, Olive- trees, Fruit-Trees, Vines 
and other Proviſions were deſtroyed by the Locuſt and Beg y4,, or Beetles, ſwarm- 
ing inthe Land ; why then, for want of other Nouriſhment, and rather than 
ſtarve, he tells them, they might eat and live upon the filthy Deſtroyers 
themſelves, and yet be clean. And thus we fee the native Iriſh were Au- 
thors of a practical Commentary on this Part of the Levitical Law, and by 
Matter of Fact have explained what was the true Senſe and Meaning of this 
otherwiſe ſo dark and abſtruſe a Text. It is alſo more than probable that 
this ſame deſtructive Beetle we are ſpeaking of, was that very kind of Scarg- 
beus, the idolatrous g yptians of old had in ſuch high Veneration, as to pay 

divine Worſhip to it, and ſo frequently grave its Image upon their Agulios 
and Ovelisks, as we ite at this Day. For nothing can be ſuppoſed more na- 
tural, than to imagine a Nation addicted to Polytheiſm, as the As yptians 
were, in a Country frequently ſuffering great Miſchief and Scarcity from 
Swarms of deyouring Inſects, ſhould from a ſtrong Senſe and Fear of Evil 
to come, (the common Principle of Superſtition and Idolatry) give ſacred 
Worſhip to the viſible Authors of theſe their Sufferings, in hopes to render 
them more propitious for the future. 'Thus *tis allowed of all Hands, that 
the ſame People adored as Gods the ravenous Crocodiles of their River 
Nile ; and thus the Romans, tho' more polite and civilized in their Idolatry, 
Febrem ad minus nocendam venerabantur, eamque variis Templis exſtructis cole- 

bant ; ſays Valerius Maximus, L. 2. c. 74. 


Te via XXIV. Sarabæi Nuſi cornis Genitalia quoad Vaſa Teſticularia, ad adamuſſim 
Rees ; cum Humanis convenire Teſticulis, atque ex unico tantum Funiculo, longo, 
„% r. cavo, innumerabiliter flexo, atque (quod nondum in Homine mihi viſum) 
1 Principio ſeu Apice Cæco, conſtare, non fine aliquo ſtupore luſtravi. 
eee Non alienum itaque fore duxi eorum Delineationem Cl. tux tranſmitte- 
re; in qua imprimis exhibentur non modo Teſticuli ex unico Funiculo duos 
pedes & ſex pollices longo, fed & Vaſa Deferentia, ſemen copioſum ac Album, 
quando læduntur, ſtillantia ; necnon Veſiculæ ſeu potius Glandulz ſeminales 
— admodum elegantes; Glandularumque Seminalium ductus protenſi, ma- 
teriam ſeminalem ſubflavam (ut in hominibus ac Brutis quoque obſervantur) 
continentes. | | VTLS 


FT IN XXV. I here ſend you the Figure of a large flying Bectle, of a dark fhi- 
at ning brown, with a huge pair of Horns, in proportion to the Body, ſhaped 
4-+27 p. oõ and branched exactly like a Hag's or Hart's, from which laſt it hath its De- 
nomination'; our People in Virginia and New- England calling it a Flying 

Hart. Ir flies high and ſwift, and reſts 'moſt commonly upon Branches 
„ 5 1 


(793) 
or Trunks of ſtanding Trees, where, as ſoon as it has taken up its Station, 
it begins with a ſhrill chirping Voice, which it raiſes by little and little, 
till it makes the whole Woods ring again, and then leſſens gradually, till it 
ceaſeth with a kind of ſilent Murmur, as if the little Creature had rung 
ir ſelf aſleep ; then it flies to ſome other Place, and begins the ſame Tune 
again. ; | | | 
"© he Horns are of a ſhining hard Subſtance, and the Tips of them touch 
the ſame Plane with the Belly. | 7 


-#: 


XXVI. There is aGimex of the largeſt Size, of a red Colour, ſpotted ν e 

black, and which is to be found very frequently and plenti fully, at leaſt in ee 0 

its Seaſon, upon Henbane : I therefore in my private Notes, intitle it Cimesx Henbane, 7 

Ruber, Maculis nigris diſtiu tis, ſuper Folia Hyoſcyami frequcus. This Inſet ner TA 

in all probability doth feed upon this Plant, (on which only we have yet ob- 7. 

ſerved it) if not upon the Leaves, by ſtriking its Trunk (the Note of Diſtin= + 
ction of this Kind of Infect from the reſt of the Beetle-kinds ) into them, and 
fucking thence much of its Subſtance, like as other forts of Cimices will up- 

on the Body of Man, Sc. yet upon the unctuous and greaſy Matter, with 
@which the Leaves ſeem, to the Touch, to abound. It is farther obſerva- 

ble, that that horrid and ſtrong Smell, with which the Leaves of this Plant 

do affect our Noſtrils, is very much qualified in this Inſect, and in ſome 

Meaſure aromatick and agreeable; and therefore we may expect, that that 
dreadful Narcaſis, fo eminent in this Plant, may likewiſe be uſefully tempered. 

in this Inſect. | 5 | 

About the latter end of May, and ſooner, you may find adhering to the 

upper Side of the Leaves of this Plant, certain Oblong, Orange-colourcd- 

Eggs, which are the Eggs of this Inſect. 'Theſe Eggs yet in the Belly of the 

Females, are white, and are ſo ſometimes after they are laid: But as the 

Young ones grow near the Time of their being hatched, they acquire a 

deeper Colour, and are hatched Cimices, and not in the Diſguiſe of Worms. 

If the riper Eggs be craſhed upon white Paper, they ſtain it of themſelves... 

without any addition of Salt, with as lively a Vermilion, or Caleur de Feu, 

as any thing I know in Nature; Co#inee] ſcarce excepted, when aſſiſted 

with Oil of Vitriol = £3 


XXVII. 1. I have ſeen two ſorts of Inſects which ſmell of Musk. \ The 9% A 

one is like the common Capricornus, or Goat-Chafer, which is mentioned by all . bs 
Naturaliſts that write of Inſects, and which ſmells fo ſtrong of that Perfume, *. E. 
that you may {cent it at a good Diſtance, as it flies by, or ſits near eie 
The other is a ſmall ſort of Bee, which in the South and Eaſt Parts of 
England, is frequently to be met withal in Gardens among Flowers in the 
Spring- time. 5 9 5 45 pn 35 1 

2. The two Inſects mentioned by Mr. Ray, ſmell of Musk to anchigh De- 


4 


BY Dr. M. 


gree. The ſmall Bees are very frequent in the Noods in Lincolnſbire, and a- ., © 14. 
bout the latter end of April are to be found in Paſtures and Meadows moon” 
the early- blown Flowers of a fort of Ranunculus; but it is ſomething im- 

| proper 
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(784) 
proper to ſay, Bees feed on Plowers: And likewiſe the ſame Bees are no leſs 
frequent on the Flowers of Dens Leonis, &c. phe fad 

The Sweet Beetle is a very large Inſect, and well known about Cambridge. 

All the Trials 1 have made to preſerve them with their Smell, have proved 

ineffectual: For both Sorts of theſe Inſects will of themſelves, in a very few 
Weeks, become almoſt ſcentleſs. | 

To theſe, I ſhall add another ſweet-· ſmelling Inſect, which is a Hexapode 

Worm, feeding on Gallium Luteum. | THEE. 

ph. Mr. Willoughby informs me, that he hath found the Goat-Chafer, or feet 

Beetle, out of Seaſon as to that Smell. Perhaps it might be at the time of 
the Coit: Foraſmuch as at that time, when I took them highly perfumed, 
I had obſerved the Female full of Eggs. TE 


e Cochi- XXVIII. 1. Ir is generally believed, that the Cochineel comes out of a 
poſes 11. Fruit called the Pricklc-Pear, bearing a Leaf of a ſlimy Nature, and a Fruit 
15 blood-red, and full of Seeds, which give a Dye almoſt like to Braſiletto- 
Mood, that will periſh in a few Days by the Fire; but the Inſect ingendred 
of this Fruit or Leaves, gives a permanent Tincture, as is generally known. 
There grows aBerry (by report) both in Bermudas and New England, cal- $ 
led the Summer- land Reed-IWeed ; which Berry is as red as the Prickle-Pear, 
giving much the like TinEture ; out of which Berry come out firſt Worms, 
which afterwards turn into Flies, ſomewhat bigger than the Cochineel-Nyy, 
feeding on the ſame Berry; in which we read there hath been found a Co- 
| Jour, no whit inferior to that of the Cochineel-Fly; and as to Medicinal 
Virtue, much exceeding it. LET 5 
Tis alſo probable that Inſects may be engendred out of other Vegetables; 
either Herbs, Berries, and other Fruit and Woods, giving the Tincture of its 
Original, which will hold in Grain. | : 
Jo breed Inſects out of Herbs, dry them, for they yield the beſt Tincture, 
otherwiſe ſtamp them, and let them dry, till they will ſuffer no more 
Juice to run from them, (do this in the Sun, or in a proportionable Heat :) 
or if dried, infuſe them with Water, in a Heat for 24 Hours, then vapour 
away the Water, till the Diſſolution bo as thick as a Syrup (but for this uſe 
e, {rain them not from their Feces) take this Maſs, and put it into an earthen 
Ng "Ex or wooden Veſſel, covered with ſome Straw, or ſomething elſe of that Na- 
ler ile de. ture, that it lie not too cloſe, and ſo proportion the quantity to the Ve 
that the Air may come about, and into the Maſs, yet not too much. Then 
ſet this Veſſel in a Ditch or Pit made in the Earth, in a ſhady Place, and 
put about it ſome wet Leaves, or ſome ſuch putrifying Rubbiſh, and over 
it a Board, and on that ſome Straw, or the like, and it will produce firſt a 
Melly, husky Worm, and then a Fly of the J incture of Concrete, but dura- 
ble, and ſomewhat more advanced. F f 
And as for Berries, ſtamp and boil them, evaporating them to the Con- 
fiſtence of a Rob, and then uſe them as the former. 


; - | | ds Laſtly, 


Cos) 4 
Laſtly, for Woods, infuſe them in Water, being firſt pulveriz'd, and boil 
out their TinCture, and then evaporate the Water to ſuch a "Thickneſs, as 
the other, and handle them in the like way: 
The Flies will play about the ſide of the Veſſel, and the Surface of the 
Matter; which taken, are to be killed in a warm Pan or Stove, and ſo dried 
and kept. 
2. An old Spaniard at Famaica, who lived many Years in that Part of --».1947 
the Meſt- Indies, where great Quantities of Cochinee] is made, affirms, that the“ “ 
' Inſe&, whereof it is made, is the very ſame which we call the Lach- bird, or 
Cow-lady. It appears, he ſays, at firſt like a ſmall Bliſter, or little Knob 
upon the Leaves of the Shrub on which they breed, which afterwards by the 
Heat of the Sun becomes a live Inſect, or ſmall Grub. Theſe Grubs in Pro- 
ceſs of Time become Flies, and being come to full Maturity,) which muſt 
be found out by Experience, in collecting them at ſeveral Sealons) they kill, 
buy making a great ſmother of ſome combuſtible Matter, to windward 
of the Shrubs whereon the Inſects are feeding (having before ſpread ſome 
Cloaths under the Plants) whereby all the Inſects being ſmother'd and kill'd 
by ſhaking the Plants, will tumble down upon the Cloaths ; thus they are 
gathered in great Quantities with little Trouble. Then they ſpread them 
on the ſame Cloaths in ſome bare ſandy Place, or ſtone Pavement, and ex- 
poſe them unto the Heat of the Sun until they are dry, and their Bodies ſhri- 
velled up, which being rubb'd gently betwixt ones Hands, will crumble 
into Grains, and the Wings ſeparate from them, which muſt be garbled out. 
Others, tis ſaid, do expole them to the Sun in broad and ſhallow Copper- 
Baſons, wherein the Reflection of the Sun will dry them ſooner. 
The Tree or Shrub on which they breed, call'd the Prickle-Pear, or Indian 
Hg, is eafily and quickly propagated, by putting a ſingle Leaf above half 
its depth into the Ground, which ſeldom fails to take Root, and throw out 
other new Leaves at the 'Top thereof. Others ſay, they may be raiſed from 
the Seed or {mall Grains, which are to be found in the proper Seaſon in the 
Fruit, which is ſomething like a Fig, ariſing out of certain yellow Flowers, 
or Bloſſoms, that grow out at the Tops of the uppermoſt Leaves ; which 
Fruit is full of a red Pulp, that, when full ripe, ſtains the Hands of them thar 
touch it, like Mulberries, with a purple or ſanguine Colour, whereon, or ' 
on the Bloſſoms, ſome ſay the Inſects do feed; which haply may be the Oc- 
caſion of that rich Tincture within their Bowels. | 
3. The Figures 191, 192, 193, repreſent the Cochineel-Fly as ſeen on its Figures f 
Belly by the help of the Microſcope, and by the naked Eye ; and as ſeen on e Fi , 
its Back through the Microſcope. | 


Dr. Tyion, 

3 1% 
XXIX. In Auguſt 1695, I traced a Death-- Ii atch by the Noiſe, and found 71 er 

it in a Copper-Body ; it reſembled dry Dirt in Colour. I found another pen. en 

ſome Years before on a rotten Poſt. This ſmall Beetle had another an- 245.376. 

ſwered it in the {ame Room, and after a Minute's diſtin& beating, would 

forbear for the other to anſwer. : were 


p 
£5 
. 
4 
15 
1 
N 
I 
[4 
* 
: 
't 
| 
„ 
4 


V or. II. Hhhhh | 'The 


Mt 
| 
19 
9 
i; 
* 
7 
þ 
1 
* 
1 
0 f.' 
. 453 
wy 
N. * 

"\ i} 

+ > \ 
1 

1 

3 
: | 

15 
vv 
T8 
"RR 
4 j 
1 
1 
"IN j 
„ 

\ * 

36% 
4 % 
. 
i xi 
Fi 
* q 

1 i 

5, 
1 71 
1 

4 
$44 

, * 
N 
4 % 
Fn 
'Þ 

* 
1 

* 

' 
, nt 
* 
488 

[1 t 

: 15 
5 1 

1 

7 

1 
1 
1 NF 
Li 
wy 
4 4 
10 
" 
ww 
43*H 
5 \ 

14 

p 

LIN 
' TL, 
1 
1 
WH 
47 
"17% 
Wo! 

[1 
18 

1 
* 
"1,880 
Tab 

s 
15 
TH 
1 
15 

. 
1 
1 
15 
. 
1 
1 0 
MM ©: 
"$7 
4 
1 

ei 
"4 | 
31.8 
FE} 

51 
71 

1 
*.* 

A * 
7 
I 19 
* 7. 
7. 25 
4 3 

7 =Y 
719 
2 l 
£38 
"wn. 

N 4 

. ” 

3; 

171 
a 
1 
1 * 
* 
4 
1 
! 
. 
A 
1 
1 
. 
7 
1 

} 

4,» 

x x 
71 >» 
C, my 
c b 

N 
14 

195 
gf 
na 

i% 
11 
wit 

bs © 

. 
1 

"4 


(786) 
The Part it beats with, is the extreme Edge of the Face; which I may 
call the upper Lip, the Mouth being protracted by this bony Part, and lying 
underneath out of View. 5 | 
It was i» of an Inch long, the Colour a dark brown, with Spots, ſome. 
thing lighter, irregularly placed, which would not rub off readily. 'They 
ſeemed to lie rather athwart the Back, and direct on the Head ; as in the 
Fg. 9 4. ſmall Figure, 194, which is much of the ſame ſize with it, and the Macyly 
are deſigned for the greyiſh Spots. Under the Vagine, are pellucid Wings, 
and the Body is of a pullous Colour. The Head appeared large, by reaton 
of a large Cap or Helmet, which covered it round, only at the Ear turned 
up a little; from under this appeared the Head, which was flat and thin; 
the Eyes forwards, the Lip hard and ſhining, the Bars of the Helmet grey- 
iſh. Two Antenne proceeded from under the Eyes, which, by their meet- 
ing on the Breaſt, I conjectured to aſſiſt their Feeding, and to be rather 
Proboſces ; and the Helmet to be turned up for hearing-take ; and the Bel- 
ly plicated as other Beetles. 50 | 
The Other Bettle that anſwered it was leſs, and the Marks on the Back, 
not ſo diſtinct. 1 
By the Mircroſcope I diſcovered the Marks to be thick- ſet ſpots of Hair, fa 
Caſtor-Colour; the Head all hairy, and the Face thick of curled Hair. On the 
Eg. 19 5. Belly was a little but thin-ſet Hair. The Eyes appeared large, as in the 
Figure, the Superficies conſiſting of many ſmall ſquares furrow'd deep between, 
and theſe lay in Lines tranfverſly deſcending towards the Noſe. Theſe 
Eyes were not moveable, but contiguous to he Faeawithonr any Cavity to re- 
ceive them; and they were very opaque. The Autennæ proceeded from un- 
der the Eyes; the firſt large Joint having a Cavity, out of which it proceeds 
at the ſides of the Lip. Berben the Eyes the Face riſes in a little Ridge, 
which is the Noſe, and is ſignified by the light part of the Face. Ard juſt 
below it, the Noſtrils are covered by ſtrait pendulous Hair, proceeding from 
the lower Ridge of the Noſe. Under this Hair, the Cavity is dark. Below 
the Noſe, the Lip-ſhades ſhew the more depreſt Places. Under. this Lip arc 
viſible four Forcipes, two of cach fide, to lay hold on its Food, 


3 XXX. 1. I have obſerved, that that ſort of Flies which Aſouſfet calls Muſc: = 
pas i» Lupus, and ſome others, (as the Tabani, Aſili, Gc.) that have but 2 Wings, 
38 have growing out of their Body, under each Wing a ſmall flexible Apex or 
ter, =. 195. Pointe}, with which they poiſe their Body, and keep it in Ægquilibrio, as the 
7. 599 Dancer on the Rope does with his Pole ; for pull thele off, and their Flight is 

ſhort and unſteady, nor can they, tho' they have the uſe of their Wings, 
uide themſelves io, as to keep themſelves from the Ground, or to avoid 
firiking againſt whatever is in their Way, _ 
1 Dr. Hook has obſerved theſe Pendulums, and deſcribed them in his. 
ib. 7. ber, Micrographia, Ol. 38. P. 273. 1255 


. 


LE (7920 . 
XXXI. I here ſend you a viviparons Fly, which is one, if not the very big-.4 wivines 
geſt of the harmleſs Tribe that I have met with in England. I call them Fh 


0 a : Dr. M. Liſter 
harmleſs, becauſe that they are without that hard T ongue or Sting in the . 7.215. 


Mouth, with which the Oeftrum-kind, or Gad-Flies, trouble and offend both“ 1046 


Man and Beaſts. This Fly is ſtriped upon the Shoulders, grey and black, 

and as it were checkered on the Tail with the ſame two Colours. 'Fhe Fe- 

male may be known by a Redneſs on the very Point of the Tail. The ve- 

ry latter end of May 1666, 1 opened ſeveral of them, and found two Bags of 

live white Worms, of a long and round ſhape, and black Heads, they mo- 

ved both in my Hand, and in the unopened Veſicles, backwards and for- .f de e 
wards; as being all diſpoſed in the Cells length-ways, the Body of the Fe- 

male, like a Sheaf. Some ſuch thing is hinted by A/drovardys, and I ſuſpect 

all of this Tribe to be in ſome meaſure viviparous. 


XXXII. 1. In a great and very ancient Wall of Free-ſtone, in the Benedi- id 
fines Abbey at Caen in Normandy, facing ſouthward, there are to be found; 0 


g out tone, 


many Stones ſo eaten by Worms, that one may run his hand into moſt of' 24. de h 


the Cavities, which are variouſly faſhioned, like the Stones which I have ſeen „1. 7. 82f. 
wrought with ſo much Art in the Louvre; in theſe Cavities there is abun- 
dance of live Worms, their Excrement, and of that Stone-Duſt they eat. I 
have taken ſome of theſe living Worms, which I found in the eaten Stone, 
and put them into a Box with ſeveral Bits of the Stone; leaving them there 
together for the . of eight Days, and then opening the Box, the Stone ſeem- 
ed to me eaten fo ſenſibly, that I could no longer doubt of it. 3 
Theſe Worms are incloſed in a Shell, which is gray iſn, and of the Bigneſs 
of a Barley- corn, ſharper at one end than the other. By the means of an excel- 
lent Microſcope, I have obſerved, that tis all overſpread with little Stones, 
and little greeniſh Eggs, and that there is at the ſharpeſt end a little Hole, by 
which theſe Creatures caſt out their Excrement, and at the other End, 
a ſomewhat bigger Hole, thro which they put out their Heads, they faſten 
themſelves to the Stones they gnaw. They are not ſo ſhut up, but that ſome- 
times they come out, and walk abroad. 'They are all black about two Lines 
of an Inch long, and three quarters of a Line large. They arediſtinguiſh'd into 
| feveral Plyes, and near their Head they have three Feet on each ſide, which have 
but two Joints, reſembling thoſe of a.7oyſe. When they move, their Body 
is commonly upwards, with their Mouth againſt the Stone. They have a 
big Head, ſomewhat flat, and even of the Colour of a Tortoife-ſhell, brown- 
iſh, with ſome ſmall white Hair; their Mouth is allo big, where may be 
ſeen four kinds of Jaw-bones, lying croſs-wiſe, which they move continually, 
opening and ſhutting 'em like a pair of Compaſſes with four Branches; the Jaws 
on both ſides of the Mouth are all black; the Nether-Jaw hath a Point like 
the Sting of a Bee, but uniform; they draw Threads out of their Mouth 
with their Fore-feer, uſing that Point to range them, and to form their 
Shells of them ; they have ten Eyes, very black and round ; which appear 
to be bigger than a Pin's Head; they have five of them on each ſide of che 
Head, ſtanding as in the Figure. | 
Yor. II. Hhhhh 2 2. 1 
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ener b: 2. 1 have alſo found, that Mortar is alſo eaten by an infinite Number of 


tar, ib. y. 322 


«a:ing Mor- {mall Creatures, of the bigneſs of Cheeſe-mites ; theſe have but two Eyes, and 

are blackiſh ; they have four Feet on each fide pretty long; the Point of their 

Muzzle is very ſharp, as that of a Spider. In old Mortar betwixt Stones, 

that is found in Walls made of Rubbiſh, there is a great Store of them, toge- 

ther with great Plenty of their little Eggs: You may obſerve more of 
them in Walls expoſed to the South, than in others, and that the Worms that 

cat the Stone, live longer than thoſe that eat the Mortar ; which keep rot 
above eight Days alive. Without a very good Microſcope, and a great deal 
of Attention, *tis difficult to ſee them well. . 

I have ſeen other very old Walls altogether eaten, as thoſe of the Tem 
at Paris, where I could find no Worms: But the Cavities were full of Shel; 
of various kinds, diverſly figured, and turned ; all which 1 believe to be lit- 
tle Animals petrify'd. } 


AScolopen. XXXIII. The Kolopendra, which is by Bruerus afcribed to Mufft, in the 
ra, % du:. latter part of his Chapter de Fulis, p. 202, I faw in the Cloyſters of TU. 
on College in Cambridge, 12 or 13 Years ago. 8 


- 4 Swarm of XXXIV. Theſe Inſects appear to Sight, in nothing different from the 
bie, C common fort of Graſhoppers ; but they take their Flight like Birds, which is 
Languedoc, particular to them. They are much about an Inch in length, of a grey Co- 
e, the Year 1685, the Earth in ſome places about Aramont in Languedoc, 
Av. Juſtel, near Avignon, was covered four Fingers thick with them, in the Morning be- 
".152-7-147- fore the Heat of the Sun was conſiderable : But as ſoon as it began to be hot, 
they took Wing and fell upon the Corn, eating up both Leaf and Ear, and 

rid. ſ»pra, $ that with ſuch Expedition, by reaſon of their great Number, that in three hours 
es, they devour'd the Corn of a whole Field; after which, they again took 
Wing, and their Swarms were ſo thick, that they covered the Sun like a 
Cloud, and were whole Hours in paſſing. They flew againſt the Wind, 
and went over the Caſtle, which is very high, and ſeized upon another Field 

of Corn, which they deſtroyed like the former. After having eaten up the 

Corn, they fell upon the Vines, the Pulſe, the Millous, and even the Hep, 
notwithſtanding its great Bitterneſs. Afterwards, about the end of Augili, 

they ceaſed flying, and copulated, and the Female ſtruck her Tail into the 

hard Earth, where ſhe caſt a Foam, and made therewith in the Ground a 

Hole, as big as that of a Gooſe-quil, and about an Inch long, wherein ſhe 

laid her Eggs, which are much of the ſize of Millet-ſeed; there would be 
ſometimes fifty of theſe Eggs in a Hole, which are ſo covered over with the 
fame Earth, that the Water does not get in. After this, all theſe Inſccts 
died, and ſtunk very much. They began to hatch in April 1686, In 
March, we thought upon deſtroying their Eggs, which lie not above a Fin- 

ger's breadth in the Earth; and we took of them 118 Quintals, being 9 
Tuns. Since their Hatchings, they have taken above 15 Tuns of the young 
Graſnoppers, which are not yet bigger than Flies: And there are yet a ig 

| 8 | titude 
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titude that have eſcaped us. If this Care had not been taken, there would 
have been enough of them to have eaten up the Corn of the whole Province. 


XXXV. Peas bring forth Eggs (or a fort of Nits ;) from theſe Eggs are n. cn 
hatched Worms; theſe Worms make to themſelves Bags like SE orms 1 ava 
and from out of theſe Bags come Fleas. 'The Eggs they depoſite on Dogs,“ Cuſtone, 
Cats, Men and other Animals infeſted with them; or in Places where they 
| fleep, which being round and ſmooth, flip ordinarily ſtreight to the Ground, 
or fix themſelves on the Plyes, or other Inequalities of the Coverlets and 
Cloaths. From theſe are brought forth white Worms of a ſhining Pear-co- 
lour, which feed themſelves on the Bran- like Subſtance which ſticks in the 
Combs when Puppies are combed to take out the Fleas, or with a certain 
downy Subſtance, that is found in the Plyes of Linnen-Drawers or other ſuch 
like Excrement. ' hey come in a Fortnight to the bigneſs of Fg 199. and are Hg. 197. 
very lively and active, and if they have any Fear, or if they be touched, they 
| ſuddenly roul theinſelves up, and make as it were a Ball. A little after, 
they come to creep, after the manner of the $//k-I/orms that have no Legs, 
with a brisk and very ſwift Motion. When they are come to their uſual big- 

neſs they hide themſelves the moſt they can, and bringing out of their 
Mouths the Silk, they make round themſelves a ſmall Bag, white within as 
Paper, but without always dirty, and foul'd with Duſt. The Bags arc to 

the naked Eye of the bigneſs of Fig. 198, without magnifying. In other two Hg. 198. 
Weeks in the Summer-time, the Flea is perfectly formed; without that the 

Worm quits its Fxuviz in its Bag, as do the Si- rms; and as do all Cater- 
Pillars, which leave in the ſame their Exuviz. The Flea, ſo long as it is inclo- 

ſed in the Bag, is Milk-white, altho' it has its Legs; but two Days before it 

comes out, it becomes coloured, grows hard, and gets Strength, fo that 
coming ſpeedily out, it ſtreight leaps away. | 

Fig. 199. Repreſents the Eggs. Fig. 200. 'The Worm. Fig. 201. 'The Bag. 

Fig. 202. The Flea. But all magnify'd by the Microſcope. 2 | 


XXX VI. There have occurred to my Obſervation but three forts of Ants, u Emme: 
commonly without Wings; viz. very black, dark-brown and Philemort. 7 5". 
Each kind inhabit by themſelves in their ſeveral Banks, two ſorts ſeldom or i,. ».22, 
never being found together; and if either of the other two ſorts be put into“ 
the black Ants Bank, 'tis worth obſerving what Enmity there is betwixt 
theſe little Creatures, and with what Violence the black ones will ſeize on 
the red, never leaving to pinch them on the Head with their Forceps, or 
Claws, till they have killed them upon the place ; which done, they will 
carry them Dead out of the Field, from their Bank. But if you put H 
Ants into a Bank of the red, the black ſeem to be ſenſible of the ſtrangenets 
of the Place they are in, that there they will not meddle with the red; bv: 
as if they were frighted, and concerned for nothing but Self- preſervation, 
run away. 7 

Upon opening of theſe Banks, I obſerve firſt, a white Subſtance, which to 


the bare Eye looks like the ſcattering of fine white Sugar or Salt, but 2 
| L. 
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ſoft and tender. And if you take a bit of it, as big perhaps as a Myſtard- 
Seed, and lay it on the Object-Plate of a good Microſcope, you may by Opening 
it with the Point of a Needle diſcern many pure, white and clear Appear- 
ances in diſtinct Membranes all Figured like the leffer ſort of Bird's Eggs, 
and as clear as a Fiſh's Bladder. This Subſtance, as it hath been juſt now 
deſcribed, I find in the Ants themſelves ; which I take to be the true Ants- 
Eggs : It being obvious to the Obſervation, that wherever this is uncovered. 
they make it their Buſineſs to carry it away in their Mouths to ſecure It, 
and will, after your have ſcattered it, lay it on a heap again, with what 
ſpeed they can. I obſerve, they lie in Multitudes upon this (if I may 
10 call it) Spawn of theirs: And after a little time every one of theſe 

{mall Adherences is turned into a little Vermicle, as ſmall as a Mite, hard! 
diſcerned to ſtir. But after a few Days more, you may perceive a feeble 

Motion of Flexion and Extenſion, and they begin to look yellowiſh and hairy, 
ſhaped very like a {mall Maggot: And ſo keeping that ſhape, grow almoſt 
as big as an Aut, and having every one a black Spot on them. Then, the 
get a Film over them, whitiſh and of an Oval-ſhape; for which Reaſon, | 
{uppoſe, they are commonly called Auts-Eggs; which yet (to ſpeak proper- 
ly) are not fo. 3 
L have opened many of theſe, vulgarly call'd Ants-Fggs, I mean the leſſer 
ſort, (for there are ſome as big as a Wheat- Corn, others leſs than a Rye-Corn) 
and in ſome I find only a Maggot to appearance juſt as was deſcribed before. 
In others, I find a Maggot, beginning to put on the ſhape of an Ant about 
the Head, with two little yellowiſh Specks, where the Eyes are deſigned ; 
in others, a further Progreſs, and furniſh'd with every thing to compleat 
the Shape of an Aut: But wholly tranſparent, the Eyes only excepted, which 
are then as black as black Bugles. But when they newly put on this Shape, 
I could never diſcern the leaſt Motion, in any one part of the little Creatures, 
whereof the Reaſon may perhaps be the Weakneſs of their Fibres ; for after 
a little more time, when they begin to be browniſh, they have Strength to 
{tir all their Parts. At laſt I met with ſome of thoſe reputed Eggs, which 
being carefully opened by me, I took out of ſeveral of them every way per- 
fect and compleat Ants, which did immediately creep about, among the 
reſt, no way differing from many other Ants, but by a more feeble Motion 
of their Limbs. And this I took for a clear Demonſtration of what I de- 
ſigned, which was to know, that the Film does only cover the Maggot while 
ſhe is transforming into an Ant, and fit to ſhift for herſelf. The black Speck, 
that is at one end of every ſuch reputed Ant's Egg, I ſuppoſe to be caſt out 
of the Maggot in her Transformation : Since after it puts on the ſhape of an 
Ant, the Speck is quite gone, and the whole Body of the An pure clear; 
| ſince alſo this Speck at the end of the ſaid Egg, lies always cloſe to the Anus 
of the included Ant. | 
It is obſeryable, how upon a breaking up of their Banks, they make it their 
buſineſs immediately to carry their Young out of Sight again ; laying the 
ſeveral ſorts of them in ſeveral Places and Heaps; the which if you min- 


gle again, or ſcatter, you ſhall, laying but ſome bits of Slate, or the like, 
in 


„ 
jn any place they may come to, and get under, after a few Hours ſe all the 
Permicles and vuigariy called Eggs, laid in their feveral and diſtinct Parcels 


under ſuch Pieces of Slate, Sc. Provided the place be not fo cold as to chill 


their Limbs ; which if it be, by being brought to the Fire, they will ſoon 
recover their Strength, and fall to their buſineſs again, of ſecuring their 
little Ones. They know all the forts of their Young ſo well, that you can- 
not deceive them though you may with Fine Sugar, Salt, or the Crumbs of 
very White Stale Bread, ſcattered in the Mould, where thcir firſt true Eggs 


0 


are, as I call them, be miſtaken your ſelf, yet the Ants will not, nor touch 


a bit of whit is not their own Offspring. 


- 


have obſerved in Summer that in the Morning they bring up thoſe of 


their Young (that are vulgarly calld Ants-g gs) towards the top of the Bank : 
ſo that you may, from ten in the Morning until five or ſix in the Aiternoon, 
find rhem near the top ; eſpecially about one, two, or three of the Clock, and 
later, if the Weather be hot; when for the moſt part they are found on the 
South-fide of the Bank. But towards ſeven or eight at Night, if it be Cool or 
likely to Rain, you may dig a Foot deep betore you can find them. 


XXXVII. Dr. Hulſe in Aug. 1670, ſent me theſe Obſervations; © Bare <4: 


“ an Aut-Hill with a Stick, and then caſt Cichory-fiowers upon it, and you 


“let fall a drop of Liquor from them, and where that chanceth to light, 
there you ſhall have in a Moment a large red Stain. Sometimes they 
« will be a pretty while before they diſcolour them, and at other times, 
they will do it ſuddenly. At the firſt I gueſſed that being vext, by ſtir- 
« ring their Hill, they might thruſt their Stings into the Flowers, and 
« through them convey that ſharp Liquor; but by bruiſing them, and rub- 
bing the expreſled Juice againſt the Flowers; I find they will be equally 
0e ſtaind. "Tis a thing well known, that Ants, if they get into Peoples 
“ Cloaths,. and fo to their Skin, will cauſe a Smart and Tingling, as if they 
ce were nettled ; which I conceive is done by letting fall the forementionce 
& corroſive Liquor, rather than by Stinging. 


* To what fort of Liquor to refer this Juice, I know not. I dropt Spirit 


ce of Salt, and Oyl of Sulphur upon the Flowers; but they did not caufe 
* them to change Colour. I likewite put Salt of Tartar upon them, and 
dropt thereon a little Spirit of Salt, which cauſed a ſufficient Fermentation: 
but prevailed not to change the Colours of the Flowers in the leaſt. 

“ 'This Obſervation holds true, not only in Cichory-flowers, but allo Lork- 
Spur, Borage, and all others of a Blue-colour. 


Some Years fince Mr. . Fiſher of Sheffi:ld., made me acquainted with 


theſe Experiments, vis. If with a Staff, or other Inſtrument you {tir an 
Heap of Ants, (eſpecially [15r/e-Ants) ſo as to anger them, they will let 


* fall thereon a Liquor, which if you preſently ſmell to, will twinge the 


* Noſe like newly diſtilled Spirit of Vitriol. 
* A Weak Spirit of P//izi7es, will turn Boraze-flowers red in an Inſtant; 


1 * - 
V me gar.“ 
od 


mirs by 1} - 


«* ſhall ſee the Auts creep very thick over them; now as they creep, they], Wray, u. 
69, Pp. 2002, 
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e Vinegar a little heated will do the like. Piſimires diſtil'd by themſelves, 
©& or with Water, yield a Spirit, like Spirit of Vinegar, or rather like the 
Spirit of Fridi Aris; Lead put into this Spirit, or Fair Water, with the 
Animals themſelves being alive, maketh a good Saccharum Saturni, Iron 
put into the Spirit, affords an Afiringent Tintture, and by aRepetition, a Crocys 
&« artis. Take Saccharum Saturni thus made, and diſtil it, and it will af. 
ford the ſame Acid Spirit again, which the Saccharum Saturni made with 
“ Vinegar will not do; but returns an inflammable Oil with Water, and no- 
* thing that is Acid. Saccharum Saturni made with viridi Aris, doth the ſame 
(in this reſpect) with that made with Spirit of Pi/mires. When you put 
«* the Animals into Water, you muſt ſtir them to make them angry, and then 
they will ſpirt out their acid Juice. No Animal that we ever diſtilled 
(he {peaks of his Brother and himſelf) except this, yields an acid Spirit, 
© but conſtantly an Urinous ; and yet we have diſtilled many, both Fleſh, 

© Fiſh and Inſects. Ee | 
In Dr. Hulſe's Account, where he faith, that Spirit of Salt, and Oil of Sul. 
phur dropped upon Cichory-Flowers, did not cauſe them to change Colour, it it to 
be underſtood of the Flowers entire and unbruiſed: For any blue Flow- 
ers being a little bruiſed, and then a Drop of Spirit of Salt, or any other 
Acid Spirit let fall thereon, will turn inſtantly red. The Reaſon is obvi- 
ous ; 5 that the Leaves of the Flowers (as all the other parts of the Plant) 
being inveſted with a Skin or Membrane, the Liquor drop'd thereon can- 
not eaſily penetrate it, and ſo commix it ſelf with the interiour Juice or 
Pulp. Hence it is, that if theſe Flowers be put into cold Vinegar, eſpecial- 
ly if the Weather be cool, they will not change Colour for a conſiderable 
time; but if you heat the Vinegar, they will change immediately. | 
beter , 2. Having obſerved that a Piſinire bruiſed and ſmelt to, emits a ſtrange 
le yi:/4in; fiery and piercing Savour, like the Leaf of the Herb, by Botaniſts call'd Fan- 


an acid f uice, 


% Dr.k1.Li- m⁰EMuä broken at one's Noſtrils, I have by this means found an Inſect, which 


8 b. 7. J ſuſpect, may yield an acid Liquor, as well as the Piſmire; and that is the 


long and round- bodied red-colcur'd Fulus diſtinguiſhed from all other Multi peds, 
in that their innumerable Legs are as ſmall as a Hair, and white, and in 
going they are moved like Waves; not rare amongſt dry Rubbiſh; no 
Scolopendra, ours being an harmleſs Inſect, and that armed with dangerous 
Forcipes. The Body of this F41us being bruiſed, ſtrikes the Noſtrils excced- 
ing fiercely. , Ts _ 
Mute er XXXVIII. Sep. 2, 1671, I found in a ſandy Ditch-bank about a Mile and 

<1 arts, Han half from York, in the high Road to Loiid'm, a fort of exceeding ſmall 


_ 4.77200. Piſinires (by which Note alone I think they may be ſufficiently diſtinguiſh'd 


1 * * 
id. jupra 8. 
2 * 


„ from all, at leaſt, that I have ſeen.) Thoſe without Wings, were of a Light- 

li. yellow, or Flaxen, and being broken at one's Noſtrils they emitted, like others, 
an acid or ſowre Scent, but thoſe of the ſame Bank with Wings, were Coal- 
Black, and thoſe bruiſed and ſmelt to, emitted a fragrant Smell like Musk; 
And an Apothecary in rk, famous for his Diligence in Chymical Operations, 


did 


| 
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did compare them (unſeen and not yet made known to him) to an Excel- 
lent Balſam, he is wont to prepare. 


aut Prædandi cauſa Texunt RET EO N 
vel Reticula Orbiculata, Numero IX. England, by 
1. Araneus Subflavus, Alvo paululum Acuminata inflexaque. ppl 
2. Araneus rufus, Cruciger, cui utrinque ad ſuperiorem Alvi partem 

velut Singula 'Tubercula eminent. | 8 
| 3. Araneus Cinereus, Pictura Clunium in 5, fere partes divulſa, iiſ- 1 
que plenis admodum. | | 
| 4. Aranens Flavus, 4. Albis præter Picturam Foliaceam, in Clune — 
| 


[ vel Fila mittunt ; ut ſunt qui "6 


r 


M.aculis inſignitus. ir 

5. Araneus Nigricans, Clunibus ad Similitudinem M@uernj Folii 
pictis. | 36 5 | 

6. Araneus ex viridi Inauratus, Alvo pretenui proceraque. ; 

7. Arancus Cirene!'s, Sylvarum incola, alvo in Mucronem faſtigiata, " 


FEI 


ſeu Triquetra. 


| 
| 8. Araneus Viridis, Cauda Nigris Punctis ſupernè notata, ipſo Ano . 
Crocco. 1 e 
9. Araneus Pullus Cruciger in alvo plena. 
vel Plagas Globatas, N. IV. 
10. Araneus Variegatus, alvo Orbiculata. | 
11. Araneus Rufus, Clunium Orbiculatorum faſtigio in modum il 
| Stelle Radiato. | Le | 0 
12. Araneus Pullus Domeſticus. 5 | | 
| 13. Araneus Cinereus Macula Nigra in ſummis Clunibus inſignitus, 2 
Minimus. | e 
vel Telas five Linteamina. N. VII. 
14. Araneus Subflavus, Piloſus, prælongis pedibus, Domeſticus. 
15. Araneus Nigricanus, Prægrandi Macula in ſummis Clunibus, 
| cæterum iiſdem oblique virgatis, Domeſticus. | 
16. Araneus Fuligineus è Craven, inſigni Candore diſtinctus, Cauda 1 
F i EY 
17. Araneus Subflavus, Nigricantium Macularum Quadratarum 
Catena in Clunibus infignitus ; item cui utrinque ad Clunium 
Latera ſingulæ oblique Virgulæ Flave/centes. 
18. Araneus Cinereus, Maximus, Cauda Bifurca. 8 
19. Araneus Niger aut Caſtaneus, Glaber, Clunibus ſummo Candore 
interſtinctis. $2 5 | 
20. Araneus Cinereus, Mollis, cui in alvo, oblique virgata, Macula 
latiuſcula è Nigro rubens. EE 
| 21. Arancus plerumque Lividus fine ulla Pictura alvo Acuminata, 
aut deo Nihil Texunt (nifi filorum Ejucalatio ac Volatus illorſum 
ſpectet:) cum tamen alias poſſint; nimirum Telas ad Titandum 
Fetum aut ad Hyberna ; ſed aperto Marte My/cas venantur, at- 
que ii ſunt. iii „ 
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| | vel Lupi dicti, N.V. Hi vero, cum Superioribus ſingulis octo habent 

Oculos. = 

22. Araneus ſubrufus, Parvus, citiſſimo Pede. 
23. Araneus Cancriformis, oculis E viola purpuraſcentibus, 'Tardi- 


| pes. | k . 
| | 24- Araneus cinereus, Alvo undulatim Picta, inſigniter Procera, 


1 Acuminata. 

25. Araneus Fuſcus, alvo oblique virgata. 

26. Araneus Niger, ee | | 
vel Phalangia, five affultim ingredientes, N. III. Hi vero ſex tantum 
Oculos habent. 
27. Araneus Cinereus, five ex Argento Nigroque Varius. 


1 28. Araneus Subflavus, Oculis Smaragdinis; item cui ſecundum 
| | Clunes 3. virgulæ Croceæ. | | 
29. Araneus ſubrufus è Craven, ſive Ericetorum ſive Rupium. 

vel omninò Nulla Fila mittunt, ut ſunt qui plerique. | 
[ Longiſſimis Tenuiſſimiſque Pedibys donantur ; atque Hi duss tantum 
Oculos habent Telaque five Brachia Digitata. N IV. 

30. Araneus Rufus, non Chriſtatus, Gregatim vivens. 
| 31. Araneus Cinereus, Criſtatus. 


32. Araneus è Candido Nigroque Varius, Minima Beſtiola, Sylvi- | 
| cola. 


33. Araneus, ut puto, Coccineus, vulgo dictus, 4 Tant, Anglicè. 


Spiders deri XL. 1. I have diſcover'd, that all Spiders that ſpin a Thread, (thoſe which 
ing 'beir we call Shepherds, or long-legg'd Spiders, never do,) are the Makers of thoſe 
the Air, ad Jong Threads in the Air in Summer, and eſpecially towards S: ptember, ſo much 
priming . wondred at, and in ſuch infinite Quantities every where. I exactly marked 
_ Liſter, u. 50. all the ways of Weaving, uſed by any fort of them, and in thoſe admirable 
2. 014% Works, I ever noted, that they ſtill let down the Thread they made ule of, 
and drew it after them. a 
Ar length in nearly attending on one that wrought a Net, I ſaw him 
ſuddenly in the mid- Work to deſiſt, and turning his Tail into the Wind to 
dart out a Thread, with the Violence and Stream we ſee Water ſpout out of a 
Spring. This Thread, taken up by the Wind, was in a Moment emitted ſome 
Fathomms long, ſtill iſſuing out of the Belly of the Animal; by and by the Si- 
| der leapt into the Air, and the Thread mounted her up ſwiftly. After this firſt 
Diſcovery, I made the like Obſervation in almoſt all the ſort of Spiders, I had 
before diſtinguiſhed ;, and I found the Air filled with young and old, failing 
on their Threads, and undoubtedly ſeizing Gnats and other Inſects. in their Pal- 
age; there being often manifeſt ſigns of ſlaughter, as Legs, Wings of Vlies, 
&c. on theſe 'Threads, as in their Webs below. | 
One thing yet was a wonder to me, viz. that many of theſe Threads, that 
came down out of the Air, were not ſingle, but ſnarled, and with Complica- 
ble woolly Locks, now more, now leſs, and that on theſe I did not always 


find Spiders, though many times I had found two. or three upon one of 
„ them; 


Po, © 
them 3 whereas when they firſt flew up, the Thread was ſtill ſingle, or but 
little tangled, or it may be thicker in one place than another. In the end 
by good Attention, I plainly found them to get to the Top of a Stalk or 
Bough, or ſome ſuch like thing, where they exerciſe this darting of Threads 
into the Air; and if they had not a mind to ſail, they either ſwiftly drew 
it up again, winding it up, with their Fore-feet over their Head into a 
Lock, or break it off ſhort, and let the Air carry it away. 'This they will 

do many times together: And you may fee of them that have Chains of 

theſe Locks or ſnarled Thread before them, and yet not taken Flight. 

Again, I found that after the firſt Flight, all the time of their Sailing, they 
make Locks, {till darting forth freſh ſupplies of Thread, to ſport and fail by. 

It is further to be noted, that theſe complicated 'Threads, are much more 

tender than our Houſe-Webs. 

In Winter and at Chriſtmas I have obſerved them buſy a-Darting : But 
few of them fail then, and therefore but ſingle Threads only are to be ſeen. 
And beſides, they are but the young Ones, of laſt Autumn's Hatch, that are 
then employed ; and it is more than probable, that the great Ropes of Au- 
tumn are made only by the great Ones, and upon long Paſſages and Summer- 
Weather, when great Numbers of Prey, may invite them to ſtay longer 
up. | 

I have ſeen Spiders ſhoot their Webs three Yards long before they begin i ridges 
to fail ; and then they will, as it were, fly away incredibly fwift. Which 

Phenomenon doth ſomewhat puzzle me; ſeeing ſometimes the Air doth not 

move a quarter ſo faſt as they ſeem to fly. Moſtly they project their 

Threads fingle, without dividing or forking at all to be ſeen in them, 

Sometimes they ſtill ſhoot the Thread upward, and will mount with it in a 
Line almoſt Perpendicular ; and at other times they project in a Line Parallel 
to the Plain of the Horizon; as you may often fee by their Threads that 
run from one 'Tree to another, and likewiſe in Chambers from one Wall to 

another. | | 
I confeſs, this Obſervation at firſt made me think, that they could fly; 
becauſe I could not perceive, how a Thread could be drawn ſo, parallel to 
the Horizon between two Walls or Trees, as aboveſaid, unleſs the Spider flew 
through the Air in a ſtraight Line. 2 

The way for forking their Threads, is expreſſed hy the Figure. What Rea- Fjr.20 5. 
ſon ſhould be given of this Dividing, I know not, except that their 'Threads, © 
being thus winged, become better able to ſuſtain them in the Air. 

They will often faſten their "Threads in ſeveral Places to the Things they 

creep upon: 'The manner is by beating their 'Tails againſt them as they 

creep along, which may be underſtood by the Line a, h. By this frequent Fir.204. 
Beating in of their Thrœad among the Aſperities of the Place, where they * 
creep, they either ſecure it againſt the Wind, that it be not eaſily blown 

away; or elſe whilſt they hang by it, if one ſtick breaks, another holds falt, 

ſo that they do not fall to the Ground, 
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„ % J. 3. 1 had the firſt Notice of this Darting of Spiders, from Dr. Hulſe, 


Wray, b. which was not long after communicated to me by Mr. Lifter ; nor is it 


any great Wonder, that inquiſitive Perſons, applying themſelves to ob- 
ſerve, and conſider the ſame Subjects, ſhould make the fame Diſcove- 
les. | 

Sw ib; Mr. Lifter intimates in a later Letter, that Mr. H/ray knew nothin 

7. 2104+ of his having obſerved the darting of Spiders, no more than he knew that 
either Mr. Vray or any body elſe had obſerved it, until ſuch time as he oc- 
caſionally ſent Mr. Vray a Catalogue of our Eugliſi- Spiders; upon which 
Subject Mr. Wray put this, among other Queſtions, Whether he had obſer- 


ved the Darting of Spiders ? 
Whence it appears, that this Obſervation is as well Mr. Lifer's as Dr. 
. ; 7-10 
% Dr. Li- 5. I take the Forking of ſome 'Treads (for Dr. Hyiſe excepts the moſt) 
ſter, u. 160. to be meerly accidental, even as it is to our Hair: Neither do I think that 
Es any ſuch thing is deſignedly done by the Animal, and for as much as I have 
| obſerved, Spiders Threads of themſelves are exceeding flick and ſmooth. 
There is indeed a dividing in the Projection of the Threads of many forts of 
Spiders, and eſpecially among thoſe which we diſtinguiſh by the Name of 
Lupi, which Tribe is moſt frequent, and particularly delighted in Sailing, 
yet this Dividing is much of another Nature than Forking. 'Theie Lup; 
WII dart a whole Stamen or Sheaf at once, conſiſting of many Filaments : 
Yet all of one length, all divided each from the other, and diſtinct until! 
ſome chance either ſnap them off, or entangle them. But for the moſt 
part you may obſerve, that the longer they grow, the more they ſpread, 
and appear to a diligent Obſerver, like the numerous Rays in the Tail of a 
Blazing Star. As for that which carries them away in the Air, fo ſwift off 
hand, it is, as I have already hinted, partly their ſudden Leap, and partly 
the length and number of the Threads projected, the Stream of the Air an! 
Wind beating more forcibly upon them : And thus we ſee a Rope that un- 
expectedly flips, comes home with a ſeeming Violence, and partly (and 
that much too) the Poſture and Management ot their Feet, which, at leaſt 
by ſome fort of them, I have obſerved to have been uſed very like Wings 
or Oars, the ſeveral Legs like our Fingers, being ſometimes cloſe joynted, 
and other times opened, again bent, or extended, Cc. according to the ſe— 
veral Neceſſities and Will of the Sailer. To fly they cannot be ſtrictly ſaid, 
they being carried into the Air by external Force, but they can, in caſe the 
Wind ſuffer them, ſteer their Courſe, and perhaps mount and deſcend at 


Pleaſure; and to the purpoſe of Rowing themſelves along the Air, tis ob- 1 


ſervable, that they ever take their Flight backwards, that is, their Head look- 
ing a contrary way, like a Sculler upon the Thames. It is ſcarce credible to 
what Height they will mount: Which yet, is preciſely true, and a thing 
eaſily to be obſerved by one that ſhall fix his Eye, ſome time on any part of 

the Heavens, the white Webs at a vaſt Diſtance very diſtinctly appear; ng from 


the Azure Sky; but this is in Autzmn only, and that in very fair and calm 
Weather. | | | 


XLI. 
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XLI. S. Redi having affirm'd, that Creatures reputed venomous are indeed d. hes 
no Poyſons when ſwallowed, tho' they may prove ſo when put into Wounds = 
Mr. Nath. Fairfax, tor Confirmation thereof, alledges Examples of ſeveral 1 
Perfons well known to him, (himſelf alſo having been an Eye-witneſs to AE pg 


ſome ſuch Experiments) who have ſrequently fwallow'd Spiders, even of ” 152, 


* 


the rankeſt kind, without any more Harm than happens to Hens, Robin-red- 
Breaſts, and other Birds, who make Spiders their daily Commons. And 
having made mention of ſome Men that eat even ads, he adds, that tho? 
a Toad be not poyſon to us in the whole, yet it may invenom outwardly 
according to ſome parts ſo and fo ſtirr'd, an Inſtance whereof he alledges in 
a „who ſtumbling on a Toad, and hurling Stones at it, ſome Juice from 
the bruiſed Toad chanced to light upon his Lips, whereupon they ſwell'd 

each to the thickneſs of about two Thumbs; and he neglecting to uſe what 
might be proper to reſtore them, they have continued in that miſ- ſhnapen ſize 


ever ſince. | 
XLII. Mr. Nath. Fairfax relates, that a Spider bruiſed into a ſmall Glaſs Spider: 


tinge Hate 


of Water, tinged it ſomewhat of a Sky-colour ; and he is informed, that a 4 Sec 


Dozen of them being put in, they would dye it almoſt a full Azure. lor, by Dy. 
| | | | ATIAX' Me 

: ö | 5 3 : f 1 7 719. 

XLIII. Upon the Diſſection of a Rattle- Snake, which was ſent alive from Tc Aran 

of a Rartle- 


Virginia, to Mr. Hen. Loades, a Merchant in London, I find both its external S!! 
and internal Parts ſo conformable in almoſt all Reſpects to thoſe of a Viper, Vr. Faw. 
that I have taken the Liberty of placing it in that Claſs, and from the Rattle, 47275 Dy 
which ſufficiently differences it from other Serpents, of naming it Hpera | 
caudiſona. 1 T Ow, 
It was four or five Inches long, the Girth of the Body in the largeſt Place, 
which was the middle, was fix and a half Inches; the Girth about the Neck 
three Inches, near the Ratt/-two Inches, the Head flat on the top as in the V- 
per, and by the Protuberance of the Aſaxi lla, ſomewhat repreſenting the Head 
of a bearded Arrow, at the Extremity of it were the Noſtrils; between them 
and the Eyes but ſomewhat lower, were two others Orifices, which I took for- 
the Ears; but after found, they only led into a Bone that had a pretty large 
Cavity, but no Perforation. 
The Eye was round, about a quarter of an Inch Diameter: There was a 295. 4 
large Scale jetting over the Eye, which ſeemed to ſerve as a Palpehra for de— 
fending it from any thing falling on it; but I could not perceive 'twas capa- 
ble of cloſing, though inwards it ſeem'd to have a Membraua N itans, which 
moves any Duſt that might adhere to the Eye. 
The Scales on the Head were the ſmalleſt of any; thoſe on the Back lar- 
ger; and fo proportionably greater, to the biggeſt part of the Body, and ſo 
diminiſhing thence again to the ſetting on of the Rattle, a in Figure fome- 
what reſembling Parſu:p-Seeds. Their Colour was various, thoſe on the!“ ol 
ike 
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Ĩ᷑xke the Colour of the Feathers on the Back of a Green Finch, ſpeckled with 
ſiſſmall black Spots, whereof there were four larger and more remarkable: Thoſe 
on the Back were of a dark Feuillemort, a black and a darkiſh Yellow, and 
ſpeckled, making a curious Chequer or Dappling on the Back by this inter- 
mixture of Colours ; but as they grew nearer the 'Tail, they became darker, 
and at laſt almoſt black. 'The Scales on the Back had an edged rifing in the 
middle, which was ſtill leſs protuberant as they grew nearer the Sides, where 
they were flat. | 7 + 
The Belly ſeem'd flat, covered with long Scales of a yellowiſh Colour, 
| ſpeckled black. From the Neck to the Anus, we numbered 168 ; beyond the 
Anus were two half Scales, thence nineteen whole Scales of a black Lead-Colour, 
with yellowiſh Edges ; from thence to the Rattle, ſix Orders or Rows of ſmal- 
ler Scales of the ſame Colour. I'he Scales of the Belly were joined to each 
other by diſtinct Muicles ; the lower Tendon of each Muſcle being inſerted 
upon the upper Edge of the following Scale, and the other Tendon of the 
2.205. . fame Muſcle inſerted about the middle of the foregoing Scale. Theſe Muſcles 
were more fleſhy towards the Middle of the Scale, and then its Fibres did 
run obliquely aſcending. To each fide was appropriated a Rib, whoſe 
Point did join with the Extream of it, which muſt much advantage the uſe 
Nature ſeems to deſign them for, by ſtrengthning them to perform their 
Reptile Motions ; for the Scales are ſo many Feet, which being free and open 
downwards, they thereby take hold of the Ground, and 1o contract their 
Body forwards, and then ſhoot out again; and ſo perform their Motion. 
Hence it is, that on Rocks their Motion is much quicker than on the Earth, 
or Plains, becauſe here they have the firmer Footing ; but in ſoft Ground, 
tho' their Belly be flat, yet they can contract it to an Ellipſis, or an acute 
Angle, that ſo they may take the deeper Hold, as I have obſerved in a 
Viper. This Coat of Armour (for their Defence) is ſo curiouſly contrived, - 
| that tho' it covers the whole Body, yet by its frequent Jointings it admits of 
q all Motions. . „ 
Having placed this Rattle- nabe on its Back, we opened it, and obſerved 
g. 205.rry. that the Tendons of the Abdominal Muſcles made a Linea alba, in the midſt 
of the Scales of the Belly, where likewiſe did run a large Blood-Veſſel, ariſing 
from the Vena Cava towards the lower part of Liver. So 
The Wind-pipe, which is common to it with the Viper-kind, as ſoon as 
Fg.:05.044. it enters the Breaſt, preſently meeting with the Lungs, conſiſts only of 
ſemi-aunular Cartilages, which being joined at both Ends to the Membrane 
of the Lungs, inwardly is quite open, and immediately tranſmits the Air to 
the Veiculz of the Lungs: For dividing the Wind-pipe, we perceived it 
eaſily extended above 1 - Inch wide; whereas before it meets with the Lungs 
Fig. ꝛ0h. aaa · the Cartilages are Annular. The Trechæa or Wind-Pipe was twenty Inches long, 
ging wigs. ge the Heart, and Beginning of the Liver, and reaching to 
that Part of the Lungs which made the Great Bladder. The Cartilages of 
the Trache ', near the Beginning were 4 of an Inch, but towards the End half 


of 
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of an Inch, and lying flattiſn from End to End. Theſe Cartilages were not 
ſo diſtinct as in other Animals, but often running into one another. 

The Lungs begin from the Throat, and run down three Foot in length; the 
upper part of them that lay in the fore part of the Body for the length of a 
Foot, and did reach to the Heart, was made of ſmall Veſiculæ, or Cells, like 
the Lungs of a Frog ; but from the frequent Branchings and Chequer of the 
Blood-Veſſels there, appeared of a florid red. This Part tapers proportion- 
ably to the Body ; the loweſt part of it near the Heart moderately blown, 
was in Compals five Inches and a half; a little lower, for the ſpace of four In- 


Fig. 205. 


ches, the Cells gradually diſappeared, ſo that they ſeemed at laſt to form only 


a Reticular Compages of Valuulæ conniwentes on the inſide of the Membrane of 
the Lungs, and the Compaſs of the greateſt Place here, was about fix Inches 


” 


and half; but from thence to the end of the Lungs, was only a large Bladder, gf. 


without any Cells, compoſed of a thin, bur a ſtrong tranſparent Membrane, the 
Compals of which, blown as the former, was eight Inches and a half. 

The Lungs of the Slamandra Aquatica, and ſome other Animals, are onl; 

two large Bladders; in the Frog, Crocodile, &c. are two large Lobes, fill'd 


with membranous Veſiculz, or Cells. Our Rattle-ſnake, and all that Family, 


tho* they have but one Lobe of Lungs, yet in that they compriſe the two for- 
mer ſorts; the fore Part being filled with numerous. Veſicule, the latter an: 
entire large Bladder. . | 

In the Land-Tortoi/e there are two Lobes, one on each ſide; but theſe are 
ſub- divided into ſeveral others, according to the Partitions of the Ribs that are 


fixed to the Shell, and they lie chiefly in the Belly, that is, the loweſt Part of 


the Body. But what I would remark is, that where the Bronchiz firſt enter 
theſe Subdiviſions, tis Reticulous ; then they form a large Cavity; ſo that in 
theſe Animals, where the N:xus of Reſpiration is not o frequent, Nature 
provides a ſufficient Store-houle for this ſo neceſſary a PabulumVite, in theſe 
large Bladders, whence 'tis diſpenſed according to the Exigency of the 
Oeconomia Animalis. For the Tortoiſe, Viper, Rattle-Snake, Frogs, Toads, &c. 
which ſleep a great part of the Year, as before they betake themſelves to 
this Repoſe, they take in their Store of Food, ſo perhaps that of Air too; 
a more conſtantly requiſite Supply of Life. For when thus ſtupidly aſleep; 
and ſometimes to all appearance dead, it may be queſtioned whether they 
have any Motion of thoſe Parts, which is required in drawing in freſh 
Air in Inſpiration. But ſince their Life here is ſo imperceptible and ſmall, 
this Stock may be ſufficient, the Decay being ſo little. So, the Salamandra 
aquatica, that lives under Water, for Lungs has two large Bladders, not un- 
likely for this Reaſon, that it might not be forced ſo often to raiſe it ſelf out 
of the Water to breathe in freſh Air, when the former is ſpent and decay- 
ed. | 8 

In a Viper ] lately diſſected, (which remained alive ſome Days after the 
Skin, and moſt part of the V;/cera were ſeparated) I obſerved the Lungs all 
this while not riſing and falling, as in Inſpiration and Expiration, but con- 
fant, equally extended with Air, and that. as ſoon as it died, it expired, _ 
Ry 5775 FTE hey. 
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they fell. But the Stomach was empty, and I doubt not, was ſo ſome con- 
ſiderable time before, as was the Rattle- nate s, which for four Months at leaſt # 
had eaten nothing, ſo that altho' they can live ſo long without Food, yet | 
Nature is mighty provident in ſupplying them with Air. in beſtowing on 4 
them ſo large Receptacles for receiving it. So the Ephemeron, the Silk-worm:, 
and other Butterflies, which all their Life-time, when in that State, do not 

eat, or take in any Food, yet have their Bronchiæ or Lungs remarkably large 
and numerous ; as if they were ſufficient alone for maintaining their Lite, 
for if they be occluded with Oil, or otherwiſe, they are ſtrait ſuffocated, and 
die convulſed. | 
The Oeſopbagus, or Gula, which ſerves only in moſt other Animals for 
tranſmitting the Food into the Stomach, ſeems here to be intended by Na- 
i · aoß. f. ture for ſomething more; for upon blowing up this Part, I obſerved two 
large Swellings, nor was the true Stomach capable of that Extention as theſe 
were. The whole length of the Oe/ophagus was two Foot three Inches and half; 
#i: 205. 3 the length of the proper Stomach five Inches, lying in a ſtrait Line with the 
Oeſophagus, but thicker than it, having a remarkable Coat more on the inſide, 
ealily diſtinguiſhable by its Colour, Subſtance, and Plicæ, and jetting over the 
inſide of the Gullet, and in all reſpects as in the Viper. From the Pylorus, the 
Fig.:06.cce, Ductus ſtreightned again for half an Inch, and then formed a large Inteſtine, 
Vlhich afforded a pleaſant Sight, by the weaved Rugæ of its inward Coat; 
£5:.206, ff. Which Gur, after ſome ſmall Windings, ended at laſt in the Rectum, whoſe Ca- 
pacity was much leſs than the former. In the Stomach and Gur, I obſerved a- 
bundance of Lumbrici Tertes, which is a Diſeaſe Vipers likewiſe are ſubject to. 
I take the ſwelling in the Gullet to perform the ſame uſe in theſe Animals as 
the Crop in Birds, and the Paunch in Quadrufeds; they being convenient Re- 
ceptables for retaining what Food the Stomach cannot yet well receive; and 
| here it ſeems the more requiſite, ſince they feed but at one time of the Year. 
N And ſince in that promiſcuous Food they take in, which they ſwallow al- 
5 ways whole, there are often ſome parts unfit to be digeſted, and therefore 
to be returned again, the Gullet here being very long, and upon that Ac- 
count incommodious for this Action; Nature has provided theſe Swellings 
in it, where it may be reſpited, till recruiting irs Force, it gives them a- 
nother Lift, and upon a third Effort, at laſt wholly ejects them. And if 
what is confidently reported by many be true, that on Occaſion of Danger, 
they receive their Young into their Mouths, theſe are fit Places for Recei- 
ving them, l 
| The Food before it can prove Aliment, muſt be comminuted, and broken 
into the ſmalleſt Particles, which in theſe membranous Stomachs, I cannot 
ſee how it can be performed, but by Corroſion. A principal Menſtruum 
in doing this, I take to be that Liquor, which is diſcharged by the Glands, 
that are ſeated ſome at the Beginning of the Throat, and are called $41j- 
val, or juſt above the Stomach or Gizzard of Birds, and called the Echinus; 
or in others, in the Stomach it ſelf, and called the Glandulous Coat, and ſuch 
JI take the [wward Coat of the Stomach of our Rattle-ſuake to be. When 


Com- 


„ 

Comminuted, *tis diſcharged into the Guts, which, that the Chyle might not 
paſs off with the Feces, are often Convoluted, or Winding, as here: That E. 
ſo by impeding a too quick Deſcent of it this Way, or by Valves, a Se- 
paration may the better be made; and then the Heces as uſeleſs, cannot 
quicker be diſcharged than by the Rectum; which where the Heces are 
hard, is furniſhed with a ſtronger Muſcle, the better to help its Action; 
and ſuch ſeem'd the Rectum here, and the Faces harder than uſual in Vi- 
pers. 3 

F The Heart was placed near the bottom of the Trachæa, on the Right ſide Fi. 205. 
of it. The Length of it was one Inch and half, its Figure rather flat than 

round; encompaſled with a Pericardium, and the Article larger than the Heart Fig. 205. l. 
it ſelf. It hath but one Jentricle, the Valves ſmall and flcſhy, and the inſide 

of the Veutricle diſtinguiſh'd by four or five croſs Furrows. Why Charas ſhould 

make the Heart of the Viper to have two Ventricles, I ſee no reaion : I ſhould 

much more eaſily allow a double Auricle, one at the Entrance of the Vena big. :05.nn 
-Cava, of which there are two Branches deſcending, and one aſcending ; the 

other for the Arteria Aorta, which has two aſcending, and one deſcending. ., 2%: 

A littſe below the Heart lies the Liver, which was about an Inch wide, 
in the largeſt Place; and ſeem'd divided on one fide by the Vena Cava into © s. 
two Lobes of an unequal length; for that on the left Side was about ten In- 
ches, and that on the right Side about a Foot long. Its Colour was a brown 
red, and its uſe, no doubt, for the ſeparating the Gall that was contain- 
ed in a Bladder ſeated at ſome Diſtance below it. This Gall-Bladder was Eg. :0;. 
two Inches long, the Colour of the Gall contained in it a Graſs-green, which 
ſweating through its Coats, had deeply tinged all the adjacent Parts; the 
Taſte of it, in a Viper, which ſeems the ſame (for I did not taſte it here) was 
firſt ſalt, then a ſweet- bitter. The Ductus which brings it ſfrom the Liver, 
is obſcure, and hard to be found: But the Ductus Cyſticus, by which it emp- 
ties it ſelf into the Inteſtine, is evident enough. It ariſes from the top of 
the Bladder ; fo gently deſcending, paſſes thro' that part which Charas takes Fx. 20. « 
for the Pancreas, but which the Ancients call'd the Seen, and fo enters the 
beginning of the larger Inteſtine. In Vipers indeed, the Colour of this Part, 
and Situation ſo near the Inteſtine, ſeems an Argument for Charas his Con- 
jecture; but here its Colour, which was deep red, and ſuch hitherto I have 
obſerved the Pancreas to be in no other Animal, as likewiſe its Figure, not 
ſpreading, but more compact, ſeem to favour the Opinion of the Ancients. 

T have only this to ſay of it, that it was about the bigneſs of a large Bean, 
that it adhered to the Side of the Inteſtine at the beginning of it, and 
that through the middle of it, as is already obſerved, the Ductus Bilarius 
did paſs. 

The Fat, which was very plentiful, is ſaid to be uſed by the Phyſicians of 
Mexico with good Succeſs in the Sciatica, and all Pains of the Limbs, and for 
diſcuſſing Preternatural Tumours. The Membrane it adhered to I take for 
the Omentum, which encompaſſed all Parts contained in this lower Belly; 
Vor. IL K Kk K KK and 
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and was joined to both ſides of the Ribs, ſo running to the Rectum, and 
forming a Bag that inveloped the Parts here, but was free and not conjoined 
towards the Belly. The lower Belly I call it, to diſtinguiſh it from the reſt 
of the Trunk, 1 the whole was but one continued Cavity, there being no 
Partition of it by any Diaphragm. 


Fig.206. The two Kidneys which lay to the Back on each ſide of the Spine, but not 


very firmly conjoined, were about ſeven Inches long, that on the right ſide 
ſomething longer than the left, and about half an Inch broad each ; And 
though the Subſtance of ir ſeems one continued Body, yet it is plainly diſtin- 


_ guiſhable into ſeveral leſſer Kidneys; for they ought to be reckoned as many 


as there are diſtin& Syſtems and Orders of Veſſels, which according to the 
Advantage of the Body of this Animal, are placed at length, not piled on 
one another. As I remember, in one of the Kidneys I numbred twenty five, 
all very curiouſly contrived, and with an inexprefſible Beauty. When they 


were firſt taken out of the Body, the whole ſeemed a delicate Compages of 


Veſſels, and the Intermixture of thoſe of the Blood, with thoſe other white 


ones, that are the Scretory, compoſed moſt regularly-formed Bodies. In the 


Figure, that on the left ſide repreſents the upper Superficies of the Kidney, 


which appears firſt in the Diſſection; the other. the lower fide which lies to 4 
Back; in both there are two large Blood Veſſels runni ng down each ſide, one 
marked n uu, the other, where the Vas deferens runs, but is not here repreſen- 
ted, and from theſe ariſe ſeveral leſſer Branches, o o 0 at ſet Branches, which 

curiouſly ſpreading themſelves do form, as it were, Ramifications of Trees. 
As many as there were of theſe emulgent Veſſels (for ſo I take them to be) to 


many Kidneys were in each; the Interſtices p p p of theſe Blood-Veflels, 


_ were filled up with other white ones, which I doubt not are for the Secretion of 


the Urine, and on this ſide did appear more numerous than on the other. 
But *tis impoſſible to repreſent the curious Interweavings of both ; but here 
in the under-fide of the right Kidney, in ſome places they appeared more 
diftin& ; for 2 ſhews the large Blood-Veſſel, whence ariſe the Emulgents, 


- yer, which ſpreading themſelves very thick into the Bodies s s s, make them 


appear all bloody; between which for a little Space, there appears a ſmall 
Body of the white Secretory Veſſels, ttt. The uſe of this Part, in all Animals, 
is for carrying off the Lixivia and ſuperfiuous rum of the Blood, which 
is of ſo great Conſequence, that even thoſe Animals that drink not at all, 
or but very little, yet by Nature are furniſhed with them ; as the Rattle- 
Snake may be thought. When the Separation of this Humour is made in 


the Kidneys, tis conveyed thence by the Ureters into a Bladder, if the too 
frequent Excluſion of it might be inconvenient to the Animal; or, if it 


Fig. 208. 11 


be made in leſſer Quantity, into a Cjoaca, juſt at the Auus, and fo to be e- 
jected. 


The Uyeters did run almoſt the Length of the Kidneys, being a com- 
mon Trunk that received the leſſer Branches, that went to cach ſingle 
Gland, and did rerminate near each other in the Cloaca, making a Riſing 


there ; 
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chere; for our Rat#le-Snake, like Birds, had a Cloaca, which in the Female 
Viper, receives the Orifices of the Ureters, and the two Uteri, and in part 
may be faid that of the Rectum too, which had a Connivent Value that cove- 
red it. ; 


Near the Verge of the Chaca, we obſerved two other Orifices, which , 0 
ſeemed covered by the folding of the Skin, and theſe led into thoſe two 


g cf 


Bags which I have taken the Liberty to call the Srent-Bags : One of them 
was about an Inch long, and as big as a Gooſe-Quill, but taper towards 
the End, and from the Colour of the Liquor it contained, appeared dark- 
iſh : The other Bag was ſomething leſs, and its Colour as in the Viper ; this 
Difference, I ſuppoſe, may be accidental. 'The Liquor included in them 
was ſomething craſs, and of a ſtrong and very unpleatant Smell; ſuch, but 
in a more intenſe Degree, as the Animal did emit before Diſſection 


I ſhall here add, that our common Suake emits a far greater Fetor 


(which lies in the ſame Bags) than our Addeys or Vipers: And I have been 
told by Travellers, that ſome Crocodiles will leave a ſtrong but grateful 


Smell behind them; which, if ſo, I doubt not but it may be upon the ſame 


Cauſe. 


But uſually, tho' this Liquor when new, and in great quantity, be of- 
fenſive and of an ill Smell, (and ſuch is Civet likewiſe, which is nothing 


-, yet when dry, and in leſſer proportions, it may prove more grate- 
ul. 
Thus the Liquor in the Scent-Bags of a Weaſel being dried on a Paper, 


and kept ſome time, did not feem unpleaſant to me; but rather the con- 


trary: And I fee no reaſon why Pole-Cats may not be C:ver-Cats, though 
they may not turn to that Account. But in a Lyon I diſſected, the Li- 
quor contained in the Scent-Bags was in the Opinion of all that ſmelt it, 
much like that of Oil of Aniſe, or Fennel- Seed; which was almoſt the only 
Difference I could find between the Lyon and a Cat; for in a Cat this Liquor 
is ill ſcented. „ 5 | 
The Tees are very unproportionate in length, the Right being two Inches and 


a Gooſe-Quill. The unequal length of this Part Charas takes notice of in Vi- 
pers; and I ſhall add, that the Ovarium of the Female Viper is the fame ; for 
that of one fide was as big again as the other. The Colour of the Tees was 
White, as is uſual, and ſo was their Subſtance. The V/ Preparantia had no- 


thing uncommon : But the Deferentia were remarkable; for though they did 5; zs. 5; 


run in a ſtreight Line almoſt from the Teſtes to the Penis, and did form no 
large Body, yet this Ductus was ſo often involuted, that were it unravelled 
and extended its whole length, twould be twice as long; which made me 
think that it was only the Extenſion of the Epididymis ; for the whole 
Teſtes is but a Congeries of curiouſly convoluted Veſſels which terminate 


in the Epididymis, whoſe Continuation makes the Deferens. And where 
its Convolutions are many upon the Body of the Teftes it ſelf, there the De- 


ferens is an even Ductus: But as in our Subject ir making no ſuch Body 
. . K K K K K 2 there 


a quarter long, the Left one Inch and a quarter long, ſcarce fo big in Compaſs as Fig. 06. hb 
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there, or but a very fimall one, in its Paſſage downwards it was every where. 
big. 207. a crimpled, and about the middle of the Kidneys often convoluted. Upon 
the Diſſection of a Viper, I have ſince found that they were continued along 
the Penis, ſingle where the Penis was fo, and afterwards divided, and did run 
to the end of each: Nor were there any Veſiculæ Seminales or Proſtates here 
to receive them. ; 
| Fig.206, kk There were four Penes, two on each fide, which lay ſheathed in the Body 
So that upon firſt opening it they were not perceived, but only the large 
Orifices ; where they were drawn in as a Finger of a Glove may be by a Thread 
faſtned to the end. But having protruded them by a Probe, they appeared 
as is reprefented in the Figure. And I did obſerve, that towards the Baſis, 
or Root they were ſingle of each fide, and that here they were thick beſet 
with Prickles, whoſe Points looked backwards, and were very ſharp and 
ſeem'd, eſpecially when dry, like the Subſtance of the Briſtles of a Hedge- 
Hog; but hence they were divided, and did form two round Bodies of the 
bigneſs of a ſmall Gooſe-Quill, about three quarters of an Inch long, of a red 
Colour, but the whole, as protruded, was above an Inch long. When protru- 
ded, I found they could be eaſily retracted, and drawn in by the help of large 
| Muſcles, that were faſtened to them, and did run along under, and were at 
laſt inſerted at the end of the Tail, at the ſetting on of the firſt Rattle; which 
upon the Trial was ſo plain, that we need not doubt of the uſe of them, 
and I ſhall therefore call them Retractores Penum. There are ſeveral Ani- 
mals that have no Penis at all, but Vaſa Deferentia, as moſt Fiſhes. All 

Quadrupeds that I know of have but a ſingle one. Some Birds have but one. 
Mcſt others, if they may be ſaid to have any, have two, but very ſhort. In 
Crabs, Lol ſters, &c. there are two long ones, one on each ſide ; but Zarth-worms, 
Leeches,Shell-ſnails,&c. are Hermaphrodites, and have the perfect Organs of both 
Sexes. But where the Sex is ſingle, the. Rattle-ſuake and that Family have 
theſe Organs of Generation the moſt numerous of any I have hitherto met 

with. But why the Male Rattle-S:ake, or the Male Viper, ſhould have four 
Penes, when the Female has but two Neri for receiving them, ſeems a diffi- 
culty to me. Amongſt many Conjectures I have had about it, what ſeems. 
the moſt to ſatisfie me, is this; That they have the Penis here on each fide. 
double, or forked, that ſo being entered the Neri, by ſpreading themſelves 
like the Pythagorean Y, they may the better and more firmly be retained there 
till they have performed their Duty. And this too ſeems one uſe of the Acu- 
lei or Briſtles, towards the Root of them; for having their Points looking. 
backwards when once they have entred the Pudendum, they muſt needs lack 
them in, and retain them there, till ſuch times as the parts being tired and 
ſubſiding, have leave to retreat. For in Animals they have. no Veſicul z Se- 

_ minales, tis requiſite that the Coitus be long, that ſo the Seed which cannot. 
quickly, may leiſurely be tranſmitted from the Teftes 3 but where 'tis before- 
hand ſtored up in the Veſictilæ, there the Coitus is toon over; but when, they. 
muſt expect the Generation, or at leaſt a ſluggiſh Deſcent of it, Nature makes 
Proviſion for the more conyenient performing it. So in Dogs, which have no 


Veſiculs 
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Veſtcule Seminales, near the Root of the bcny Penis there is a large Body made 


up of an abundance of Cells and Veſſels; which, upon the ruſhing in of 


the Blood and Spirits, is ſo mightily extended and ſwelled, that it forci- 
bly keeps him in, till ſuch time as the Inpetus be over, and the part ſub- 
ſides. So the Lump ga on it's Breaſt has a large round Body curiouſly con- 


trived, like the Tail of a Leech, or the Acetabulum of the Polypus, by which 


it can firmly adhere to the Female, and fo by this means, tho' its Penis be 


very ſhort, yet be able to perform a Coitus. Cats, Lyons, &c. which have. 


likewiſe very ſhort Peres, that they may the better cling, are forced to 
make uſe of their 'Teeth and Claws; and from the Pain of theſe, not from 
the ſcalding of the Seed, come thoſe fierce Shrieks and hideous Yowlings. 


Therefore in our Rattle-Snake, (where, as we have obſerved, there are no 
Veſicule, and where the Vas Deferens is all along crimpled and winding: 
and fo upon both. Accounts muſt be thought to be long in Coition) the. 
Contrivance and Structure of theſe Parts ſeem very requiſite. For al- 
though in this Action they twiſt their Body, which may be ſome Advan- 
tage too, yet not ſufficient alone; for otherwiſe upon a little Occaſion the 
Parts would be apt to ſlip out, which now they cannot, being Forked and 
Hooked in too by the Aculei or Briſtles. But the Defercntia being continu- 
cd to the end of the Pevis, do likewiſe ſhew this mult be the uſe of. them. 
But that the Female may receive no Injury by theſe Hines, Nature has 

made that Part of the Neri which they enter, ſtrong and griſtly ; as we: 


obſerved in a Viper; and that the Male too might not be harmed by 
an over-Extention of theſe Parts, thoſe ſtrong Muſcles, which ſerve for 


Retracting and Drawing them in, do likewiſe ſecure them in this reſpec. 
too. It may be likewile conſidered, ſince they are naturally fo cold and 
Frigid, whether theſe. Aculei may not ſerve to incite them, and ſtir them 


1 


great Agility they could dart them out, and retract them .again ; and that 
part which appeared out was of a black Colour, whereas that which lay 


ſheathed within was red; for 'twas faſtened below-the Throat, and thence 


was covered with a Vagina or Sheath to the place where it iſſues out, which 


was near to the end of the Larynx; and for the better Ejaculation of it, 


the under Jaw too was here divided, leaving a conſiderable ſpace. 


For if it were conjoyned as in other Animals, and beſet with 'Teeth, they #7. : 


would be apt to injure the Tongue; or at leaſt, it might prove incommo- 
dious to the uſe *tis deſigned for, which in part I ſuſpect with Charas to 
be for catching Flies, and ſuch ſmall Creatures they have a mind to de- 


 vour. 


The Head was but ſmall, yet the Recrus was very large. The Tongue in H. =>» 
all reſpects like that of a Viper, was compoſed of two long round Bodies, 
contiguous and joyned together from the Root two thirds of its length, with. 


Over the Tongue did lie the Larynx; not formed with that Variety of le: wan” 
Cartilages as is uſual in other Animals, but ſo as not to make a Ruin or Slit, 
for. Receiving or Conveying oat the Air. Nor was there any. Epiglottis for, 

3 | e preventing 
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preventing other Bodies from flipping in; this being fafficiently provided 
For, by the ſtrict Cloſure of them: And the Air paſſing only through ſuch a 
flit, without the Contrivance of other Parts for modulating it, can only make 
fach a Sound as we obſerve in their Hiffing. . 
Fig.209. cb The Teeth are of two ſorts. 1. The leſſer which are ſeated in each 


i ds. Taw, and ferve for the "Catching and Retaining the Food. 2. The Poi- 


Fig. 211. fonous Pangs which kill it, and are placed without the upper Jaw. 'They 
are all Canini or Apprehenſores : For ſince they do not chew or bruiſe their 
Food, but fwallow all whole as they meet with it, there is no need of Mo- 
lzres. Of the firſt fort of Teeth, in the lower Jaw there are two Rows on 
each ſide; five in a Row, the inward lefſer than the outward, ſo that 

ene z there are here twenty in all. In the upper Jaw are but ſixteen, five on 

5 21% ach fide placed backwards, and fix before; thefe do no harm. The Fangs 
are placed without the upper Jaws, towards the fore part of the Mouth, not 
faſtened to the Maxilla, as the other Teeth ; but the two outmoſt and larg- 
eſt Fangs were fixt to that Bone, which, if any, may be thought to be the 
Ear- bone. The other Fangs Icould not perceive were faſtened to any Bone, 
but to Muſcles or Tendons there. Theſe Fangs, or larger Teeth, were not 
to be perceived upon firſt opening the Mouth, they lying couched under 
a ſtrong Membrane or Sheath ; but ſo as did make a large Riſing there on 
the outfide of the leſſer Teeth of the Maxilla, but at pleaſure when alive 
they could raiſe them to do Execution with; not unlike as a Lyon or a Cat 
does its Claw. Theſe Teeth were hooked and bent like the Teeth of a 
| Barbaroſſa ; but ſome of the ſmaller of them where bent at Right-Angles. 
On each fide we met with about fix or feven, but not placed altogether ſo 
exactly as in the Scheme. In all theſe Teeth, eſpecially the larger, we took 
notice of a pretty large Framen, or Hole towards the Root of it, and to- 
wards the Point there was a plain viſible and large Slit, like the cut of a Pen 
| Nloping ; and that part from the Slit to the Root was perfectly hollow ; 
which firſt of all was diſcovered to us, by preſfing gently with our Finger 
the fide of the Gum; for then we did perceive that the Poiſon did readily 
ariſe through the hollow of the Teeth, and iſſued out of the Slit. | 
This Poiſonous Liquor I obſerved to be of a Water- colour lightly tinged 
Yellow. What the Poiſon of Serpents is, and how it produces its dire 
Effects, has been of late conteſted between S. Red; and M. Charas. *Tis 
Redi's Opinion, that the yellow Liquor contained in the Vſicles of the Gums 
of Vipers, is the only and true Seat of the Poiſon ; that this Juice is 
not Venomous, when taken in at the Mouth; but that it is ſo when let into 
Wounds, whether it be uſed when liquid, or after it is dried. But M. Cha- 
ras wholly oppoſes this, and afferts, that the Poiſon is no where but in her 
inraged Spirits; and that this yellow Juice is nothing but a meer innocent 
Saliva. hs 
But the Fabrick of the 'Teeth, (they being thus Hollow, and having that 
Iirge flit towards the end, and this Juice 10 readily and naturally iſſuing 
through them) ſeems to me to argue, that Nature deſigns it for other _= 
7 than 
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than Nouriſlament ; for if ſo, by giving them ſo large a Vent the would be | 
fruſtrated of her end. But they being o ſharp and ſtrong at the Ends, and | 
the Slit too placed towards the back, not inſide of the I ooth ; what can be 
more conveniently contrived both for making the Wound and infunding | 
the Poiſon ? For if the Slit was inwards, by the ſtruggling and withdrawing | 
of the Animal aſſaulted, the Slit would be apt to be ſtopt and occluded ; | 
and the deſcent of the Poiſon prevented: But being thus formed, it gives a | 
greater __ for its Infuſion. Thus the Scorpicn, the Bee, the Emmet, 
nay, the Sting of a Nettle, at the ſame time they make a Wound, they leave 
behind them a drop of Liquor, which excites thoſe dreadful SymPtoms : 
Whereas the Wound without it, would be inconſiderable. And what has: 
ſome Weight with me (contrary to the Sentiments of M. Charas of the In- | 
nocence of this Liquor) is a Relation I had from an intelligent and know-- 
ing Perſon, who informed me that being in the JIn:dies, there came to him | 

and his Company an Indian with ſeveral torts of Serpents, and offered to 
ſhew them ſome Experiments about the force of their Poiſon, and the dif- 
ference of them; and that this Practice is common with them. Having there- 
fore pull'd out a large one, the Indian told him that this would do no harm; 
therefore making a Ligature on his Arm, as they do in Letting Blood, he ex- 
poſed it naked to the Serpent, having firſt whipt and irritated him to make 
him bite it. 'The Blood that came out of the Wounds, made by his Teeth, "= 
he gathered with his Finger, and laid it on his naked Thigh till he had gor 
near a Spoonful. After this he takes out another call'd Cobras de Cabelo, 
which was leſſer, and inlarges much upon the greatneſs of its Poiſon; and 
to ſhew them in part an Inſtance of it, graſping it about the Neck, he ex- 

preſſes out ſome of the Liquor in the Bags of the Gums about the quan- 
tity, as he thought of half a Grain, and this he puts to the Coagulated Blood 
on his Thigh ; which as ſoon as mixt with it, ſtreight put into a great Fer- 
mentation, and Working like Barm, changed it into a Yellowiſh Liquor. 
The ſame has been likewiſe obſerved by others, and does ſeem to give us | 
ſome Light, how tis that this Poiſon acts, and confirms the known Obſer- | 
vation, that the biting of a Viper will cauſe the Tellouw Farndice. A preſent. 

Antidote for this Porſon is {aid to be the Snake-Stone ; Pierre de Cobras de — 1 
Cabelo, tis call'd by the Portugueſe, and is famous all over the Indies; *tis — 
deſcribed by Garcias ab Horto, by Kircher and others, particularly by Senior 
Redi who renders very much ſuſpected the Relations that are commonly 
had of its great Force and Virtue : But that it does not always fail, ſome Ac- | 
counts I have had of Perſons relieved by it here in England have convinc'd 7:4: 5-7. % 
me. One inſtance is remarkeble that was told me by an Eminent hy. | 
eian in London, of a Perſon near the Town that was bit by a Viper; his | 
Hand and Arm ſoon ſwelled with great Extremity of Pain: But upon the 
Application of this Stone for one Night both were aſſwaged, and he thought 
himſelf well, and took off the Stone, which did ſtill firmly adhere. But 
not long after his former Symptoms violently returning, he had recourſe 

do his Antidote, and then ſuffered it to continue there till it fell off it (elf, 

| | anck. 
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and ſo was cured. One Tryal I formerly made my ſelf, in a Patient 
troubled with the Gout in her Stomach ; having removed it thence, it ſeiz'd 
her Toe; but ſhe being impatient of the Pain, that I might ſeem to do 
ſomething, and to hinder her uſing abundance of Medicines, which ever 
Body was like to adviſe her to, and might be apt to ſtrike it to her Sto- 
mach again, I thought of this; holding the Stone therefore in my Hand, 
and without acquainting her, I put it near the Joynt where her Pain was 
moſt; and being very near it, I perceived it move out of my Hand, and 
readily adhere to the Part. Soon after ſhe acquainted me, that ſhe ver 
ſenſibſy perceived a great drawing and trickling all down her Leg and 
Thigh, and afterwards owned an Abatement of her Pain. In Peſtilential 
Swellings very probably it may be of uſe. 
#33. 210 4 Amongſt the Bones of the Head, I obſerved that the Cranium here was 
entire, and without Sutures : Only where ſome other Bones were joined to 
them ; as forwards over the Noſtrils were two ſmall Bones, to which were 
7Fi;.:10.ccd faſtened the Cartilages or rather Bones, which divided the Noſe. The other 
Bones ſeemed admirably contrived for the great Extenſion, and widenin 
of the Maxillæ: Which ſeems a great Proviſion of Nature; for fince it mult 
{fvallow all things whole, and its Head is but ſmall, without this moſt Me- 
chanical Contrivance it were impoſſible to do it. The upper Jaw forward 
was joyned to the Bone that receives the Poiſonous Fangs; and which had 
2 09. , a large Cavity in it, which opened outward, and was thought to be the Fra- 
1 men of the Ear; but inwards we obſerved no Perforation for a Nerve, un- 
_ £5. :10.eeJeſs there might be one that comes to it under that Bone which conjoyns 
it to the Cranium. This Articulation ſeems advantageous, both for the Mo- 
tion-of the Fangs, which lie ſometimes couched, ſometimes erected, as of 
the Jaw too: But its principal and moſt remarkable Advantage for ſwal- 
lowing large Bodies, is the curious Articulation of the Maxillæ backwards 
to the Cranium by two Bones, which from their uſe (ſince we know no Name 
Fig. 210: "to diſtinguiſh them by) we ſhall call Maxillarum Dilatores. Their ſhape, 
' bigneſs and aptneſs for this Motion will readily enough be conceived by 
the Eye in obſcrving the Figure. For the lower Jaw being not conjoyned at 
| the Mentuin, as is uſual in other Animals, but parted at a good Diſtance ; 
upon the receiving a large Body, as the Membrane here to which they are 
faſtened eaſily extends, ſo by lifting up, as alſo by bringing theſe two Bones 
more to a ſtraight Line, it muſt needs conſiderably widen the Ri&#us of the 
Mouth: And for this Cauſe too they are made two, not one, for performing 
this Motion more eaſily. This Articulation of the Dilatores, which is very 
curious, with the upper and lower Jaw, makes thoſe Protuberances of the 
is. 21% + Head, which we likened to that of a Bearded Arrow. The lower Jaw of 
each fide was compoſed of two Bones, as appears in the Figure, but firm! 
£ig. 210.k ;CONJOyned. The Fore Bone was for receiving the ſmall 'Teeth, the hinder 
towards the Articulation grew broad; as likewiſe did the Bone of the upper 
xi;, 220. , Jaw anſwerable to this piece in the lower. But this upper Jaw, towards the 
Poiſonous Fang, divided into two Bones; one was faſtned to the Bone of the 
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Poiſonous Fang outwards ; the other, which received the ſmall Teeth, was 
inſerted into ſome Bone more inwards. | - 
The Vertebræ, according to the whole Figure of the Body, were ſmalleſt 
towards both Extreams, and largeſt in the middle. From the Neck to the 
Anus, there were as many obſerved as Scales on the Belly, viz. 168. but 
from the Anus to the ſetting on of the Rattle, twenty nine more in Number 
than the Scales. | 
The former Vertebræ had a flat upright Spine towards the Back; and a Rx. 212.46 
flender round Oblique deſcending one inwards to the Belly. 'To each Ver- 
tebre, beſides thoſe Spines juſt mentioned, there were other Proceſſus's for the Fig.212cc. 4. 
advantage of ſetting on of the Ribs, and the Articulation with one ano- 
ther : But what was moſt remarkable, was the round Ball in the lower part 
of the upper Vertel ræ, which enters a Socket of the upper part of the Fig. 212. e; 
lower Vertebræ like as the Head of the Os Femoris does the Acetaby- 
lum of the Os Iſchii; by which Contrivance, as alſo the Articulation with 
one another, they have that free Motion of Winding their Bodies any 
ways. The Ribs in the Neck were ſmall, but larger towards the middle 
of the Body, where they were about two Inches long ; but towards the 'Tail 
they grew leſſer and ſhorter again; and did all terminate at the begin- Fix-213. 66 
ning of the Scales of the Belly. In the Yertebrz of the Tail inwards there 
were two Spines: Whereas in the other Vertebræ there was but one; as like- 
wiſe there were here Tranſverſe ſlender Proceſſus's ſomething Analogous to 
SS. 8 | 
To the laſt Vertebræ of the Tail was faſtened the Rattle; in our Subject Hz. 11. «2: 
there was but five, but ſome others ſeemed to be broken off. That next the 
Tail was of a Lead-Colour; the others, of a Cinericious. Tis well deſcribed 
by Dr. Grew, in his Muſeum Reg. Soc. This Rattle, according to Gulielm. 
Piſo (and I know no other uſe of it) was given by Nature to this Pernici- 
ous Animal, ut illius Sonitu admonitus quilibet Homo non ſolum, ſed & qualecun— 
que pecus, vel jumentum, tempeſtive ſibi cavent a vicino Hate. Some Authors N R. 8. 
aſſert, that every Year there is an Addition of a new Rattle; which Dr. 
Grew ſuſpects, for then he muſt live ſixteen Years ; for ſo many Joints there 
are obſerved in ſome in our Repoſitory ; I have been told, in ſome there have 
been above twenty. Theſe are placed with their broadeſt part Perpendi- 
cular to the Body, not Horizontal. And the Firſt is faſtened to the laſt 
Vertebræ of the Tail by means of a thick Muſcle under it; and by the Mem- 
branes that conjoin it to the Skin. ES 
Fig. 205. Repreſents the upper part of the Body opened, a 4 a. The A tegie 
pera Arteria. B. The upper part of the Lungs, whichis Veſiculous, c c. The gue, d. 


lower part of the Lungs, which makes a large Bladder, d. The Firſt Swelling G Mr: 


of the Oeſophagus, or Falſe Stomach, eee. The Ceſophagus, or Gullet, and ler, i. p.ss. 


that part of it where tis Streighter, f. The Second Swelling of the Oeſopbagus, 
or Second Falſe Stomach. g. The True Stomach. h. A ſhort ſtreightning of the 
Gut, a little below the Pylorus, i. The Inteſtines, k. The Heart, 1. The 
Auricle, in m m. Three Arteries, whereof there are two Aſcending, and one De- 
ſcending, un un. Three large Veins, whereof two are Deſcending, and the third 

Tot IE --- LI Aſcending 
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Aſcending ; which laſt does ſeem to divide the Liver into two Lobes. 0. 
The Liver p. The Gall-Bladder g. The Spleen, as tis calld by the An- 
tients; but by Charas, the Pancreas. rr r. A large Blood-Veflel that runs in 
the midſt of the Scales of the Belly s s. The My/cles belonging to the Scales 
of the Belly. CO SR wit 
Fig. 206. The Parts contained in the lower part of the Body a a a. The 
Inteſtines b. the Gall-Bladder c. the Ductus Bilarins, that paſſes through the 
middle of the Spleen, or as called by Charas, the Pancreas, and enters the 
large Gut d. the Spleen, or Pancreas e e. the hiteſtines, which were very large 
and winding, but ſhort ff. the Rectum g. the Anus bh. the Teſtes 55 11. 
the Vaſa Deferentia k k. the Penes on each fide, which firſt at the Root 
are conjoyned, and are thick beſet with Briſtles, 77. the Muſcles that ſerve 
for the drawing in the Peres m m. the Scent- Baggs yn. A large Blood- Veſſel 
that runs on one fide of the Left-Kidney oo. the Emulgents that ariſe from the 
ſame, ppp. the Secretory Veſſels Q, the large Blood-Veſſels of the Right 
Kidney, err. the Fmulzents ariſing from it, s 5s 5s. A round Body of Blood- 
Veſſels, tt t. Secretory Veſſels, 4. the Ureters. 


Fig. 207. 'The Penes of one fide of a Viper, a. the Vas Deferens, which 
afterwards divides, and runs to the End of the Penes b. the Penes c. the 
Muſcle which retracts the Penes in. ob 55 a 
Fig. 208. The Lungs open'd by the Trachea, aa ag. the Arteria Aſpera, 
divided in the middle Y. ſome larger Branches of Blood- Veſſels ; c c. the 
Vĩeſiculæ, or Cells, of the Lungs, I 
Fig. 209. The Head, with its Mouth open'd, 2. the Hole of the Noſtril, 
z. the Foramen which leads to a large Cavity, which has no Perforation for 
any Nerve inwards: But 'tis thought to be for Hearing cc. the ſmall 
Teeth in the upper Jaw, d d. the large Fangs, or Poiſonous 'Teeth, eee. the 
Place where the Bladders of Poiſon lie, F. Larynx, g. the Forked Tongue, 
a. the Teeth in the lower Jaw, z. the place where the lower Jaw is divided 
at the Mentum. | 5 80 
Fig. 210. The Scull, a. the Cranium, without any Sutures, þ J. the Orbits 
of the Eyes cc. two ſmall Bones over the Noſe, d. the Griſtly or rather 
Bony Sphẽj“ um of the Noſe, e e. A ſmall Bone, that lies between the Crani- 
um and that Bone in which is fixed the Poiſonous Fang, ff. A Cavity in 
that Bone, to which is faſtened the Poiſonous Fang, whole outward Orifice 
is repreſented in Fig. 209, by the Letter b. and is thought to be the Ear, g. 
the large Poiſonous Fang, which is faſtened to the Ear-Bone, h. the other 
Poiſonous Teeth, which are not fixt in the Bone, but to Mulcles, 171. 
the upper Maxilla, which contains the ſmall Teeth, kk. One fide of the 
lower Maxilla, with its double Row of Teeth, which in the middle ſeems 
to be joyned by a Suture, J. the diſtance at the Mentum, between the two 
fides of the lower Maxilla, or Jaw, mn h. Where the two Muxille arc 
joyned together backwards, and by a 'Fendon are faſtened to another Bone, 
which from its uſe, and for Diſtinctions ſake, we call DiJatores Maxillnriil 
n . the Dilatores of the Jaws, o A ſhort Bone which joyns the D. 
lators to the Scull, or Cranium, p. the Vertebræ of the Neck. 


Fig, 
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Fig. 211. The Poiſonous Teeth, | 
Fig. 212. One of the Vertebræ of the Back, e. the outward Spine, of the 
Vertebræ, which is flat long ways, b. the inward Spine of the Vertebræ which 
is round, c. A large flat Proceſſus, for the Articulation of the Vertebræ, d. 
ſmall Tranſverſe Proceſſus's for the ſetting on the Ribs, e. A round Ball, 
like the Head of the Os Femoris which enters a Socket of the lower Verte- 
bra, as that does the Acetabulum of the Os Iſebhii. | 
_ Fig. 213. One of the Vertebræ of the Tail, a. the Spine towards the 
17 b b. the two inward Spines, cc. the Tranſverſe Spines Analogous to 
Ribs. ; ; 
Fig. 214. The Vertebræ of the Tail, and the Muſculous Fleſh which faſtens 
the aig Rattle, a. the Vertebræ, b. the Muſcle on which is faſtened the 
Rattle. 5 
Fig. 215. A Single Rattle, which has three Joynts: The firſt and largeſt 


appears when Conjoyned with others, the two other ſerve for the faſtening 
on the ſucceeding Rattles, and are covered by them. 7 


Fig. 216. The Five Rattles as joined together. 


XLIV. The Mild-Penm- Royal or Dittany of Virginia, groweth ſtraight up 4 wa «# 
about one Foot high, with the Leaves like Pemy-Royal, with little Blue ting Recs 
Tufts at the joyning of the Branches to the Plant, the Colour of the Leaves 5 
being a Reddiſn- Green; but the Water Piſtill d, of the Colour of Brandy, of!“ Taylor, 
a Fair Yellow : The Leaves of it Bruiſed are very hot and biting upon the e 
Tongue. Of theſe Leaves ſo Bruiſed we took ſome, and having tyed them in 
the Cleft of a long Stick, we held them to the Noſe of the Rattle-Snake, who 
by turning and wriggling labour'd as much as ſhe could to avoid it: But 
ſhe was kilbd with it, in leſs than half an Hour's time; and, as was ſup- 
poſed, by the Scent thereof. This was done A. 165, in July, at which Sea- „. 4. 5. 76. 

ſon thoſe Creatures are reputed to be in the greateſt Vigour for their Poiſon. 
It is alſo remarkable that in thoſe Places where the Wild- Pemmy-Royal or Dit- 
tany grows, no Rattle-Snakes are obſerved to come. 


RLV. There is this Difference between the Brooding of Snakes and Vipers; The 8rooding 
the Snakes lay their Eggs in Dunghils, by whoſe Warmth they are Hatched : 24 eps 5 
but the Vipers Brood their Eggs within their Bellies, and bring forth Live Vi- Hv. s. p. 
pers. To which may be added, that ſome affirm to have ſeen Snakes lie 


upon their Eggs, as Hens fit upon theirs. 


XLVI. In order to examine the Opinions of M. de Ia Chambre, S. Red, Fperiments 
and others, concerning the Poiſon of Vipers, Dr. Francini came to the Houſe 3 | 
of S. Magalotti 2 Fun. 1672. and ſent for a Box in which were a great many . thomas 

Heads, cut off that Morning, of Vipers lately come from Naples. S. Mag a- 3 TR 
lotti alſo ſent to the Publick Market for a couple of Pigcons, to be ſure of 
having ſome that were not prevented by any Antidote. The Pigeons be- 
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ing come, the firſt was wounded with the Teeth of a Viper's Head that had 
been cut off about 4 or $ a Clock the ſame Morning. The way of making 
the Wound, was by thruſting twice the Maſter-Teeth into the fleſhy part 
of the Pigeon's Breaſt, till ſuch time as preſſing the upper part of the Jaw, 
the two little Bladders, that ſerve as Gums to the Teeth, did empty out 
upon the Wound ſome of that Yellow Liquor which here is ſuppoſed to be 
the true and only Poiſon of the Viper. This Pigeon being thus Bit, and ſet 
upon the Ground, began to ſtagger immediately, and died in leſs than three 
or four Minutes. The ſecond Pigeon was wounded in the ſame manner; but 
at the firſt Wound there only entred one of the 'Teeth, which brought forth 
a great deal of Blood; the ſecond time they both entered, and this had 
the ſame fate, with this difference only, that he languiſh'd half a quarter 
of an Nour, © 
The next Morning fix Pigeons and a Cock having been brought, Dr. Frau- 
cini at firſt, thruſt ſeveral Thorns of Roſe-Shrubs into the Breaſt of one of 
thoſe Pigeons, to manifeſt, that ſuch Accidents as might befal thoſe that 
ſhould be Wounded by the 'Teeth of the Dead Viper were not meerly cauſed 
by the Wound; and afterwards for the further ſatisfaction of the Com- 
pany, he took a Pin, which was none of the leaſt, and gave another Pigeon 
a very deep Wound in the Breaſt, which was no ſonner got free, but began 
to leap and frisk about the Room, as if it had not been concerned in the 
leaſt. Then a third Pigeon was bit in the Breaſt by both the Maſter-Teeth 
of a Viper's Head, that had been cut off the Morning before ; the Effe& 
was, that the Pigeon had the ſame ſhaking Fits ; after which, falling upon 
his Belly, in five or fix Minutes after the Wound, he died; giving Signs a lit- 
tle before of a Painful Agony, by his often Gaping. Another having been 
ſerved after the ſame manner with another Head, had the like- Accidents, 
and died within a quarter of an Hour. It was alſo obſerved that the Wound 
of this laſt Pigeon let out a great deal of Blood, whereas not ſo much as 
one Drop was teen to come out of any of the others. | : 

After the Experiments the Doctor took three Stalks out of a Broom, and 
having. ſmoorh'd them, and ſharpened them at the ends after the manner 
of a Lancet, he drew from the Gums of ſeveral Heads enough of that Yel- _ 
low Juice to dawb two of thoſe Stalks ; which being thus moiſtened with that 
Liquor, were both put into the Breaſts of two Pigeons, and there left, the 
like having been done to another with the third Stalk: not covered with that 
Juice, which was at leaſt one third part bigger, and no longer than the other 
two. Ina word, the two firſt died within four or five Minutes, and the laſt 
was in Auguſt following in S. Magalotti's Pigeon-Houſe, as brisk and fat as 
ever, tho' the Stalk was not drawn out till after ſome Days. 

Upon. a Relation, that ſome had aſſerted at Paris, that to ſwallow a Vi- 
per's Head, was a moſt certain Preſervative and Remedy againſt the biting 
_ of a Viper; Dr. Francini made theſe two Experiments. He made the Cock 

ſwall-w a Viper's Head, and then cauſed him to be well bitten in both 
Thighs by a Eive one. The other Experiment was by thruſting the 'Teeth 
of. a Dead Viper's Head into another Pigeon, that had before got down one 
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of theſe Heads into his Belly. The Concluſion was, that both died, the * 


Cock within a quarter of an Hour, and the Pigeon in leſs than four Minutes. 

Some few Days after, Dr. Francini repeated the ſame Experiments, by 
cauſing two Pigeons to be bit by a Viper's Head that had been dead above ten 
Hours; they both died, one ih fix Minutes, and the other in eight. And 
with another V;pe;”'s Head he Poiſoned a Chicken, which died in ten Minutes. 
There appeared afterwards another Pigeon, that had been. Wounded, many 


Hours before, by a Dead V/jter's Head, but it had been Dead fo long, that 


the Liquor quite dried up in the Gums was become ſo hard, that for all 


the ſqueezing of it nothing would come to the Teeth, whence this Pidgeon 
Was very well: And Dr. Francini having cauſed the ſame Bird to be bit again 
by the ſame dried Head, it had, after a little fluttering with his Wings, 


whilſt the Pain of the biting laſted, no other harm. 


A live Viper being taken, four Chickens were bit by it one after another. 


The two firſt, either becauſe the Liquor did not Penetrate into the Wound, 


or the Blood expell'd it, appeared not to have any Diſtemper ; the fourth look- 
ed as if it would die preſently, but a little after, coming to himſelf, he got 
clear off for that time ; but the third, who ſeemed at firſt ro be very lively, 


Died within an Hour and an half. 


There being afterwards a young Bitch brought in, of a pretty ſize, ſhe 
was bit twice by a live Viper in the middle of the hanging part of the Ear. 
Whereupon ſhe very ſoon began to give Mortal Signs, by Staggering, Vo- 
miting and being Convulſed; after which having a little recovered her 
ſelf, the ſame Accidents returned upon her, by which ſhe was reduced to 


ſuch a grievous Condition, that four Hours after her being bit, ſhe could not 


ſtir any more, and ſeemed juſt as if ſhe had been Dead, holding om her 
Tongue and looking very ghaſtly, without any other fign of Life than that 
of a painful Breathing ; to which ſhe added ſometimes a faint Barking, and 
a languiſhing Howling, In this Condition ſhe was till found the next Mor- 


> 


ning; only her Reſpiration was yet weaker, and ſhe appear 


any Spot upon it. She had voided backward ſome Matter of a very black 


Colour, of which her hind parts being very foul, a ſwarm of Gnats and Waſps. 
were devouring her alive: Which moved one of the Servants of the Houſe - 


to knock her on the Head. | 


After this, there were bit two Capons and a Pullet by a freſh Viper, vexed 
on purpoſe; and becauſe they gave not then any Signs of being Ill, they 
were ſent back to their Coops, and there having continued well till Evening, 
they were furpriſed at Night by a Diſtemper, which in all likelihood pro- 
ceeded from the Poiſon ; for next Morning one of the Capons and Pullet 


were found Dead. 


d juſt a drawing 
to her end. It was obſerv'd that no part of her Body was ſwelled, nor had 


ö 
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ALVIL Mr. Rob. Burdet, an Engliſh Merchant at Aleppo, on the 4th of Odi. m fre 


1673, was bit by a Serpent on the left Wriſt, near the Pulſe towards his 


Hand, It ſeemed at firſt, like two pricks of a Pin; he immediately vomited, 


and his Wriſt and Hand began to ſwell preſently, he had ſome few Days * 
23 


before a Looſeneſs, which perhaps this increaſed. He rode eaſily, after hes 
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of theſe Heads into his Belly. The Concluſion was, that both died, the ©. 
Cock within a quarter of an Hour, and the Pigeon in leſs than four Minutes. 
Some few Days after, Dr. Francinj repeated the ſame Experiments, by 
cauſing two Pigeons to be bit by a Viper's Head that had been dead above ten 
Hours; they both died, one in ſix Minutes, and the other in eight. And 
with another Vipe;'s Head he Poiſoned a Chicken, which died in ten Minutes. 
There appeared afterwards another Pigeon, that had been Wounded, many 
Hours before, by a Dead Vjjer's Head, but it had been Dead fo long, that 
the Liquor quite dried up in the Gums was become ſo hard, that for all 
the ſqueezing of it nothing would come to the Teeth, whence this Pidgeon 
was very well: And Dr. Francin; having cauſed the ſame Bird to be bit again 
by the ſame dried Head, it had, after a little fluttering with his W ings, 
whilſt the Pain of the biting laſted, no other harm. 
A live Viper being taken, four Chickens were bit by it one after another. 
The two firſt, either becauſe the Liquor did not Penetrate into the Wound, 
or the Blood expell'd it, appeared not to have any Diſtemper ; the fourth look- 
ed as if it would die preſently, but a little after, coming to himſelf, he got 
clear off for that time; but the third, who ſeemed at firſt to be very lively, 
Died within an Hour and an half. 5 
There being afterwards a young Bitch brought in, of a pretty ſize, ſhe 
was bit twice by a live Viper in the middle of the hanging part of the Ear. 
Whereupon ſhe very ſoon began to give Mortal Signs, by Staggering, Vo- 
miting and being Convulſed; after which having a little recovered her 
ſelf, the ſame Accidents returned upon her, by which ſhe was reduced to 
ſuch a grievous Condition, that four Hours after her being bit, ſhe could not 
ſtir any more, and ſeemed juſt as if ſhe had been Dead, holding out her 
Tongue and looking very ghaſtly, without any other ſign of Life than that 
of a painful Breathing ; to which ſhe added ſometimes a faint Barking, and 
_ a languiſhing Howling, In this Condition ſhe was {till found the next Mor- 
ning; only her Reſpiration was yet weaker, and ſhe appear'd juſt a drawing 
to her end. It was obſerv'd that no part of her Body was ſwelled, nor had 
any Spot upon it. She had voided backward ſome Matter of a very black 
Colour, of which her hind parts being very foul, a ſwarm of Gnats and Maſps 
were devouring her alive: Which moved one of the Servants of the Houſe 
to knock her on the Head. TS 
After this, there were bit two Capons and a Pullet by a freſh Viper, vexed 
on purpoſe; and becauſe they gave not then any Signs of being Ill, they 
were ſent back to their Coops, and there having continued well till Evening, 
they were furpriſed at Night by a Diſtemper, which in all likelihood pro- 
ceeded from the Poiſon ; for next Morning one of the Capons and Pullet 
were found Dead. | 
XLII. Mr. Rob. Burdet, an Engliſh Merchant at Aleppo, on the 4th of Oct. „, , - 
1673, was bit by a Serpent oi the left Wriſt, near the Pulſe towards his %, ale, 4 
Hand. It ſeemed at firſt, like two pricks of a Pin; he immediately vomited, "ws 
and his Wriſt and Hand began to ſwell pretently, he had ſome few Days = Br. MY 
before a Looſeneſs, which perhaps this increaſed, He rode eaſily, after he 5455 
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„„ SL ( 814 ) | | 
was bit, about two Miles from Home, and as ſoon as he got to his Chamber 
he ſaid he was bit by a Rat, (and would not own it was a Serpent,) though 4 
Turk accidentally paſſing by, ſaid, he ſaw the Serpent hang at his Wriſt, as 
he pull d his Hand out of the Refuge, hoping to have taken a Hare that he 
had cours'd in there. He faid, he felt no Pain, but a great deſire to Sleep; 
his Arm continued ſwelling upwards, and grew black. Some little Re- 
medies were uſed till the reſt of the Factory return'd, and then they begun 
to Cup and Scarify his Arm; he having ſtill no Pain, but a great Drowſi- 
neſs ; but was kept Waking, to ule that little time he had left, to prepare 
himſelf for Death ; which he perform'd exceedingly well. At laſt the 
Swelling came up to his Shoulder, and then he complained much ; and 
within a Quarter of an Hour died. He was bit about ten in the Forenoon, 
and died about three in the Afternoon. His Body ſwell'd much after 
Death, and Purged. The Sake was like a common Sake for length, his Co- 
lour dark-Sandy, with black Spots, his two Teeth or Fangs are like thoſe of a 
| Rattle-Suake on the upper Jaw, the Poiſon lies in the Gums, and wherever 
they fetch Blood of any Creature they certainly kill, though in ſome parts 
1ooner than others. The People of the Country ſay, that if as ſoon as 
one is bit by a Serpent they ſhall ſuck immediately the Wound, they may be 
ſaved ; but they muſt rub firſt their Gums and 'Teeth with Oil, that none of 
the Poiſon may touch any place where the Skin is broken, and ſpit out im- 
mediately what they fuck; every time waſhing their Mouth, and taking more 
Oil. This Serpent kill'd a Dog, in about eight Minutes time, biting him at 
the end of his Ear; and two young Turkeys afterwards in three or four 
Minutes each, biting them at the end of a Claw; and then, we Poiſoned him 
with the Oil of Tobacco, out of a Reed-Pipe (that had been much uſed, and 
not cleanſed for a Week or two) and he died in about two or three Minutes, 
trembling as foon as the Oil was dropt into his Mouth. 


A Swe XLVVIII. Sir Philiberto Vernatti ſome time ago ſent from Fava Major (where 
„ he reſided) a certain Stone, affirmed by him, to be found in the Head of a 
Supe x My Sake, which laid upon any Wound made by any Venomous Creature is aid to 
parti, „. o, ftick to it, and to draw away all Poiſon; and then being put in Milk, to void 
4-102. its Poiſon therein, to make the Milk turn blue; in which manner it mult be 

uſed, till the Wound be cleanſed. The like Account of ſuch a Stone is given 


by Mr. The wenot, in the Relations of his Voyages and Travels. 


Obſervation XLIX. The Venom of a Viper, in it ſelf is not mortal to a robuſt and 
, ound Body; and tho' very unhappy and miſchievous Accidents attend it, 
Theodore AS a great Tumour, Tenſion, and Weight of the Part, Humidity and Varicty 
3 Colour, Phrenſies, Convulſions, and Vomitings; yet in eight or ten Days 
at moſt theſe Accidents are over; and although the Patient may be very 1!!, 

yet he recovers again; whilſt the Poiſon, having run through divers Parts ot 

the Body, at laſt throws it ſelf into the Scrotum, or Swelling; it extreamly cau- 

ſes a great heat and quantity of Urine, very hot and ſharp, by which it is dit 

: 5 ; this Ewacuation being the ordinary and moſt certain Criſis of the 5 

Cale. | [ 


COR] | 

It is obſervable, that the Perſpiration being Obſtructed by the Poiſon 52 
Man bit by a Viper, and ſwelled up, in three or four Days ſhall Weigh al- 
moſt as much more than he did before. A Sickly Perſon, under an il! Ha- 
bit of Body, or fearful, dies infallibly, and in a ſhort time by this Venom with- 
out ſpeedy help. In the Extream Nervous Parts, near the Pulſe and Tong ue. 
the Bites are dangerous, and the Accidents very painful. Freſh Vipers that have 
not bit, but have the Bladders of the Gums full of Venom, are the moſt Mi. 
chievous : Wherefore Mountebanks, to impoſe upon the People, cither make 


their Vipers bite before they bring them out; or with a Needle feratch the 


Gums, and Preſs out the Poiſon. 
The Remedy for theſe great and painful Swellings is, to Drink the Deco- 
ction of Marrubinm, or the Powder taken inwardly, and a Fomentation with the 
Decoction, applying a Cataplaſm, made with Marrubium, Tapſus Parbatys and 
Agrimony on the place. Ariſiolochia is allo a ſtrong and powerful Antidote a— 


lice of this Root, heat it and apply it, and it goes away. 

Pontzus, a Chymical Mountebank (from whom J had the above-mentioned 
Obſervations) compoſed his Antidote of Extract of Funiper-Berries drawn 
with a Decoction of Roots of Round Ariſtolochia, of Succiſa, Marrubinm Al- 
bm, Flower of Brimſtone, and of Il hite Vitricl. For Poiſon not Corrofive, 
ſuch as thoſe of Animals and Vegetables, and even for the Plague it ſelf, (which 
he believes he can Cure by the tame Remedy he makes ute of no Vitrios: 
But if the Poiſon be Sublimate, which of it ſelf excites Vomiting, he adds 
Vitrio]; not in a proportion to Vomit, as a Drachm, but only à Scruple 


or half a Drachm, the Vomiting being aſſiſted by the Corroſive Poiſon it 


ME > | - | | 
Io encreaſe the Value of this Antidote with the People, when the Experi- 
ment is made on Dogs, to that Dog which they would have dye of the Bite 
of the Viper, he gives with the Antidote a Quarter of a Nu Vomica not pow- 
dered but only cut in Bits, and the next Day the Dog dies. If it were powder- 
ed the Dog would die in half an Hour. He ſays, Nux Vomica never Vomits 
but ſhuts up the Stomach, and Contracts the Nerves by its Poiſon. To pre- 
ſerve the Dogs alive, you mult give them with the Antidote or any thing 
elſe, three or four Grains of Siniate, which immediately ſets them a Vo- 
miting, and ſo faves them alive, | 
He offers to take all ſorts of Poiſons, even Corrofives, after an ordinary 
Meal, and for trial of Skill he refutes them not on an empty Stomach, 


He much eſteems Mor/us Diaboli, Succiſia or Devil's-Bit, againſt all ſorts of 


Poiſons. He laughs at the Poiſon of a Toad, which he fays has none at all, 
no more than a Fg. 


The manner of the acting of the Vipers Poiſon is thus: In about three quarters 
of an Hour, a Syncope, or Swooning, ſeizes them with Trembling, and Convul- 


ſions, 'Tingling of the Ears, and frequently Deafneſs for a Moment, next as it 
were a white Sail comes before their Eycs, which ſoon vaniſhes: On the place 
of the Bite a Swelling riſes, at firſt of the bigneſs of a Pea, which grows as big 

as 
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as a Bean or a Nit, and increaſing inlarges its ſelf over the neighbouring Parts, 
to a very conſiderable Tumour and ſtretching of the Fleſh, which grows 
edematous, and by little and little falls into the Scrotum, and leaves the part 
Black, Blue and Yellow. It makes as it were Bags in the Skin which fecl 

heavy when you Walk, as if fill'd with Quick-ſilver. Do what you will, the 
Poiſon will have its Courſe ; and it is uſually three Days before it comes 
to the heighth, and as long abating. 

He ſays, the Gall of the Viper is no ways Venomous ; all the Poiſon is in 
a Liquor in the Gums, which is yellow like Oil; of which you may eaſily di. 
arm the Viper. The Viper is moſt venomous of Serpents ; the Aſp is but a 
Species of the Viper. The Napellus is a very dangerous Poiſon, acting by its 

Acrimony; but you muſt take a great quantity of it. It burns the Throat 

extreamly as does Allum; but it is cured by the Antidote. Crude- Antimony 
does nothing if attaqued by the Antidote. 
I be moſt miſchievous of all Poiſons is Opium; of which having given an 
Exceſſive Quantity to a Servant, at firſt he had Convulſions; then ſtrange 
Vomitings, not able to let any thing go down into his Stomach ; a Slecpi— 
neſs following ; all which time they kept him Awake as much as poſſible. 
At laſt all of a ſudden, he grew well, and called for Victuals. 


USalaman- L. M. Steno writes from Rome, that a Knight called Corviri had aſſured 
ger, by & him, that having caſt a Salamander, brought him out of the Indies, into the 
f. 37. Fire, the Animal thereupon ſwell'd preſently, and then Vomited ſtore of thick 

ſlimy Matter, which did put out the neighbouring Coals, to which the Sla— 
-mander retired immediately, putting them out again in the ſame manner, as 
ſoon as they rekindled ; and by this means ſaving himſelf from the force of 
the Fire for the ſpace of two Hours; that afterwards it lived nine Months, 
that he had kept it eleven Months, without any other Food, but what it took 
by licking the Earth, on which it moved, and on which it had been brought 
out of the Indies, which at firſt was covered with a thick Moiſture, but being 
dryed afterwards, the Urine of the Animal ſerved to moiſten the ſame ; but 
being put upon Halian Earth it died three Days after. 


Otfervatinn LI. This Camelion was a Female; the Skin appeared mixt of ſeveral Cs -- 


on a Came- 


Leon, J B. Jours like a Medly-Cloth ; lighter towards the Belly, otherwiſe near upon 
 Jonath.God- it, equally mixed. The Colours diſcernible are Green, a ſandy Yellow, and 
1 deeper Yellow towards a Liver- colour; and indeed one may eaſily fancy 
ſome mixture of all or moſt Colours in the Skin ; whereof ſome are more 
' predominant at ſometimes. There are ſome permanent black Spots on the 

ridge of the Back, and on the Head, Upon Excitation, or Warming, ſhe 
becomes ſuddenly full of black Spots of the bigneſs of a great Pin's Head e- 

qually diſperſed on the ſides, with ſmall black Streaks on the Eye-lids ; all 

which afterwards do vaniſh. The Skin is grained with Globular Inequalitics, 

like the Leather called Shagreen. The groſſeſt Grain is about the Head, next 

on the ridge of the Back, next on the Legs, on the Sides and Belly fineſt; 

which perhaps in ſeveral Poſtures, may ſnew ſeveral Colours, and when the 


- Creature 


"(C817 ) 


Creature is in full Vigour, may alſo have in ſome ſort Rationem Speculi, and 
reflect the Colours of Bodies adjacent: Which, together with the Mixture 
of Colours in the Skin, may have given Occaſion to the old Tradition of 
changing into all Colours. 

The Eyes reſemble a Lens, or Convex-Glaſs, ſet in a Verſatile Globular 
Socket; which ſhe turned backward, or any way, without moving her Head. 
And ordinarily, the one a contrary or quite difterent way from the other. 
The Tongue (which ſhe was never fcen to put forth of late, though ſhe 
often opened her Mouth wide) was eaſily drawn out, when ſhe was dead, 
to half the length of her Body, being round and full towards the end, 
like a Peſtle, with ſome Cavity at the Extremity : Having a Bone about 
half the length of it, toward the Root; over which alſo the Fore-part 
would ſlip backward. The Bone, where connected to the Body, is Bifurcated. 
She hath Teeth plainly to be felt and ſeen above and below, on the whole 
Circumference of the Jaw. | In 5 
The Trunk of the Body, for the Structure of it, is all Thorax, or Breaſt, 
having Ribs from the Neck to the ſetting on of the 'Tail. 'The Ribs are of 
two forts ; the larger above tending backward from the Spine, or Back-bone ; 
the other, from the Extremities of the former, tending forward, as in the 
Breaſts of Fowls. There is a kind of Diaphragm, a thin tranſparent Mem- 
brane, as in Birds, ſeparating a ſmall Portion, about the fourth part of the 
Cavity next the Belly, from the reſt: Wherein is contained a {mall Ventricle 
connexed to the Gula; to which is continued an Inteſtine, having ſome lit- 
tle Convolution in the Conveyance of it; which extended might be about 
the length of the whole Body, with Head and Tail. The Excrements there- 
in black, or of a {ad French Green. She had a ſmall thin Liver contiguous to 
the upper part of the Diaphragm, in part divided into two Lobes, of a black- 
iſh, or very fad Colour. The Lungs ſeemed to be made of membraneous Cells, 
or Diviſions, very thin and tranſparent, reſembling a little light Froth. The 
Heart was firm and fleſhy, but very ſmall ; and at the very fore End of al} 
the Breaſt, or Body. At the hinder End of the Body was a double Ovary, 
conſiſting of five or ſix Eggs (of the bigneſs of the greateſt Pin's Heads, and 
ſticking to the Back) on each ſide ; of the ſame Colour and Conſiſtence with 
thoſe of the Yolk of an Egg. 


LII. Miratus ſum valde, D. Thruftono in Teſtudinem, Lacertarum & Ra- 4: , 
narum Sectionibus non occurriſſe Commercium inter Bronchia & Pulinones, „ . 
quos Veſiculas, a laxitate Exterioris Pulmonum Membrane obortas, vocat ; H 
cum ſane immiſſa in Frachæam Fiſtula & ſimul inſufflato Aere, Pulmones hi. x. 


eidem Trachee appenſi hinc inde circa Cor turgeant ; quod & ad libitum 
Animalis frequenter accidit: Hi etiam dum Aere turgent, ſi filo innoden- 
tur ut ſicceſcant, ſecti patenter oculis Cellulas & Veſiculas, evidenter Me 


Di rita de 


braneas exhibent. Et licet in Ranis brevis ſit Bronchiorum proceſſus, a Laryuge 1 ſs 
tamen bini Ductus, Semicircularibus aliquot Annulis conflati, in membraneas 7 


Veſiculas hiant; atque ita ſuccedit Inſpiratio & Expiratio. At in Teſiudine, 
Vol. II. 5 Mmmmm Lacertis 
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Lacertis & ſi milibus oblonga FJrachæa in binos ſubdiviſa Ramos, Acrem Puig 
naribus Veſiculis ſubminiſtrat. Scio in Ramis, prope Os, hinc inde binas in- 
terdum turgentes erumpere Veſicul is, (procul tamen a Pulmonibus ) que Buc- 


ce ſunt Appendices, & Acre interdum, a Pulmon bus in Oris Cavitatem Expi- 
ratione propulſo, foras exilire. ö 


Circa exaratos Pulmones Reticularem Muſculum locari ſcias, cujus Carness 


Plexus, Sinus, & Veſiculas ambientes, alias ruditer delineavi. Hujus Mira- 
bilis Contextus patet in Ramrs, & Lacertis præcipue; nam Multiplices Care: 
Lacerti per Longum producuntur, & Tranſverſaliter elongatis Fibris invicem 
continuantur: intermediæ vero arez Reticularibus Carneis Plexibus ulterius 
occupantur, non abſimili ritu ac in Arborum Foliis accidit: Retis autem enar- 
rata hæc Minora Spatia rectis poſtremo Fibris, quaſi brevibus Tendinibus, 
pervaduntur. Mirabilis his Muſculus non exteriorem tantum Pulmonum am- 
bit Regionem, ſed interiores quaſcunque Veſiculis & Sinus circundat, ita ut, 
ſuo Motu ſingulas Pulmonibus partes comprimendo, Expirationem Sonumque 
promoveat. Hæc eadem Structura in Pulmonibus Per fectorum Animalium 


proportionaliter obſervatur, & in Agnorum extremis præcipue Lobulis, Acre 
turgidis, & adhuc Mollibus, patet. 


The Proda- LIII. Mar. 12, 1689, I took ſome Hog- Spaten out of a Ditch, which [ 
aim 7 , ſuppoſe might have been ſpawned about fourteen Days, and kept it in a Ga- 
poles, by Mr. | | ; : | | . 0 
Rich. Wal- ly- pot of Water; which I ſhifted every Day or two, and kept them in a Win- 
=" os? * where the Sun ſhined ſome part of the Day. At the firſt, they ap- 
Eg. 21 J. pear'd as in Fg. 217. being a round black Globule, encompaſs'd with a clear 
Liquor, as Iafterwards found, and a Membrane encompaſſing that Liquor, and 
that encompaſſed with a larger Sphere of a more mucuous Liquor. The {e- 
Fg. 218. cond Day they appear'd as Eg. 218. The third Day as Hg. 218. The fourth 
Eg. 219. Day as Fg.219. About the ſixth Day, ſeveral of them were looſed from their 
Eggs, and on the ſeventh and eighth more of them; when oy appear'd of 
Fig.220. the ſhape of Fig.220, which in Fig.221, is repreſented bigger than the Life, 
Fig. 221. that the Poſture they lay in may be ſeen the better. On the ſeventh and 
eighth Days, upon pricking of them with the Point of a Needle, they would 
contract themſelves ; ſome of them, on the eighth Day, would of themſelves 
bend their Bodies, but not move out of their Place. When they firſt got thro' 
their Egg (which 1 ſuppoſe they did by eating their Way) they hung faſt upon 
the outſide of it, by that Part which I afterwards found to be their Mouth, 
and when looſed from their hold, they funk to the bottom of the Water, and 
could not riſe again. On the ninth Day they were not viſibly increaſed in 
bulk, only they moved themſelves more freely at the bottom of the Veſſcl. 
Fir.222 At about fourteen Days end they appeared as Fig. 222, at which time the 
8 ſwam about in the Water by moving their Tails as Eg. 223, and ſome Rudi- 
. ments of their Fore- legs were viſible, which looked forked and like the Sprig 
of a Plant. At three Weeks end their Mouths were to be ſeen, which the 
opened and ſhut, and emitted Frces from the other end. At a Months 


end the Eyes were to be diſcerned, at which time they would ſwim near the 
| 05 top 


Top of the Water, and opening their Mouths let out a ſmall Bubble of Air, 
and 1 ſuppoſe take in freſh. 

The Liquor which was contained in the innermoſt Membrane, was more 
tranſparent than the other, which was a mucuos Liquor, and like the white 
of an Egg, the wliole was a little heavier in ſpecie than Water; for a ſingle 
Egg funk when loofed from the reſt ; but when they were faſtened a great 

many together, they ſwam, every three Eggs, leaving a little ſpace, which be- 
ing filfd with Air, made them ſpecifically lighter than common Water. 
LIV. The Ductus Animalis in Animals, from its uſes, may ordinarily be Ti Se 
divided into four Parts. 1. That which conveys the Food, as the Oeſophagus. 7 5,790 
2. That which digeſts or corrodes it, the Stomach. 3. That which diſtributes Tybon, . 
the Chyle, the Inteſtine. 4. That which empties the Faces, the Rectum. But .. 
4 Leech is all Stomach, from one end to the other, and does devour at a Meal 
ſeveral times the Weight of its whole Body. The Stomach when fwelled and 
ſtreteht with Blood is far bigger than the Leech it ſelf, nay, ſeveral times 
exceeds it. But I miſtook the number, it was not one, but many Stomachs ; 
for the Cavity is divided into ſeveral tranſverſe Membranes, in divers diſtinct 
Cameras, but theſe Membranes in the middle have a Hole that leads from 
one into the other; but by the pouching out of each fide, each of theſe ma 
be reckon'd alſo two; in all we may number, (there being ten or twelve of 
theſe Cameras, beſides theſe two long ones, which at laſt run to the Tail) at 
leaſt twenty two, if not twenty four Stomachs. But the Rectum, which lies 
between the Forking of the two laſt Sacculi, or Stomach, is but ſmall, and 
ſhort in Reſpect of the whole. | 


LV. The upper Lip of a Leech is ſtretched out into a Point, and falls up- 1, „, 
on the under, which is round like a Creſcent, and ſhorter. Its Throat on the F Lach. 
inſide is covered with a great many white Muſcles, about five or ſix Lines g, 2: Fr: 
long, as big as a ſmall Thread, and lying parallel one to another, along its 231.7. 521. 
Body. When it applies the Mouth to the Fleſh of any Animal, all theſe 
Muſcles contracting themſelves, ſhe ſucks it with ſo great Violence and Gree- 
dineſs, that ſhe makes it enter in Form of a little Pap into its Throat. So that 
all the Effects of Suction terminating in a very little ſpace, of neceſſity the 
Fleſh muſt break in that Place. 3 . 

There is ſeen at the end of its Tail, a little flat thing, exactly round, the 
Border of which is elevated far above the Tail, and all round it; which it ap- 
plies ſo uniformly upon the Bodies to which it faſtens it ſelf, that it touches 
them in all their Parts, and then drawing up a little the middle of this flat 
part, without taking off the edges, ſhe makes of it, as it were, a little Balm, 
which leaves its Cavity in its middle. This excellent Glue faſtens ſo ſtrongly 
on the Tail of the Leech, that 'tis a hard Matter to pull it away without man- 
king ſome Rent, eſpecially if you draw it perpendicularly from the Surface 
on which the Animal is faſtened. It has always Recourle to this little lu— 
ſtrument, for faſtening its Body, to the End it may not be ſuſpended in the 
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Air, while it draws Nouriſhment by Suction, or elſe that it be not carried 
away with the Current of the Water, while it carries its Head here and there 
for ſeeking its Nouriſhment. | 3 , 
Its Gut goes in a ſtraight Line from the Mouth to the Avus, as big as a 
Goole's ex all along ſet with a great Number of little Valves: Some of 
which make a perfect Circle, with a Hole in the middle, and others a half. 
Moon; ſome are ſharp'd Spiral- ways; and there is a great one of this ſort ncar 
the Tail, faſhioned like the Heart, which leaves only a very little Hole, near 
which is found much yell⁴ęi Fat, which fills all the Cavity of the Inte/ine to 
half an Inch. Two little Inteſtines or Appendixes, each half an Inch long and 
of the Bigneſs of the Feather of a little Bird's Wing, pierce the great Gut, 
in which they are open at one End, and ſhut at the other. All this Stru- 
Eture makes it evident, why the Inteſtine, which makes no Convolutions, 
and yet reſerves ordinarily but liquid Aliments, does yet retain them to a 
perfect Concoction. 
A Nerve, the Bigneſs of a Horſe-Hair, all black, hard to break, having 
Knots at a Diſtance one from the other, beginning at the Mouth of the Ani- 
mal, paſſes over the Parts that ſerve for Generation in the Male; *tis fa- 
ſtened in a ſtreight Line all. along the Gut above, ends at the little Circle in 
the End of.the 'Tail, and in the Way ſends out. Branches to the right and left 
Side, which go from every Knot. "Tis very probable, that by this Canal, 
the Animal Spirits run abundantly, which gives ſo great Brisknels to this 
Reptile, which makes it ply into ſo many Faſhions, ſwim ſo ſwiſtly, fo proper- 
ly, and ſuck with ſuch Greedineſs. > Ee 
The Leech is Hermaphodite, the Parts of the Male deſtinated to Generati- 
on are placed where the Neck ought to be. The Tard, which is about two 
Inches long, is white, round, hollow and griſtly : A part of the Yard, which 
is always in the Body, is a Sheath, about 1) Lines of an Inch long, as big as 
a little Bird's Quill, covered with a fine Membrane, which faſtens it ſtrongly 
to the Belly, round about a little Hole given the Leech for putting out and 
in his Yard when he pleaſes, and not for Breathing as the Ancients ſaid. The 
other. Part of the Yard which comes out nine or ten Lines of an Inch, is the big- 
neſs of a ſowing 'Thread, and the End of it, for the Length of two Lines, is 
bigger than the reſt. All the Yard is hollow, and has in his Cavity a white 
Muſcle as big as a Hair, faſtened only to the Root and Head, all the reſt be- 
ing at Liberty. Tis with this Muſcle that the Animal draws the Yard into + 
its Sheath, which any one may try by Cutting it at the Root, to draw cut 
this Muſcle with his Nails. On every ſide of the Root of the Yard is a little 
white Web, flat, oval, about two or three Lines long, reſembling ſmall Guts, 
twiſted about with a Cartilaginous Body, as big as a double 'Thread, and two 
Lines long, which faſtens to the Root of the Yard, in which 'tis probable it 
carries the Prolifick Matter. A little above the Root of the Yard berween 
theſe two Webs, there is a little Griſtly Globule, two Inches long, white, 
hard, hollow, round, oval, ſharp, inwardly covered with a Membrane, wrink- 
led and full of a milky Liquor. There is at the Head of this Globule a ſmall 
Web, like to an Epididymis, whole little Canal, of the ſame Piece with it, 
| creeps 
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creeps over the Globule, and is faſtened at the Point of it, and above the Epi- 
didymis are two Glands exactly round, each as big as a Grain of Millet. I 
take this little Globule to be a Teſticle. All along every ſide of the Inteſtine 
is a white Canal, or Ovarium, of the bigneſs of a ſmall twiſted Thread, and 
folded in a thouſand Manners, to which are faſtened with a Tail, as it were 
the Grain of a Raiſin to their Grape, many little Globules exactly round, as 
big as a little Pea, full of a milky Juice, and ſome little white Eggs, griſtly, 
perfectly round, as big as a Grain of Millet, hard, which are hardly broken, 
making a Noiſe, and full of a white Matter. There is in the Intetine, to- 
wards the End, a great Valve faſhioned like a Heart, with two little Bags, 
where begin 1000 ſmall Channels made of fine yellow Fat which fill the 
Cavity of the Inteſtine for half an Inch. It's probable that theſe Paſſages of 
Fat receive the Prolifick Liquor to conduct it into the Owarinm. 


LI. There is an extraordinary Sanguiſuga or Leech, found ſometimes t dt 

0 . » © 5 . - . „ - : g 1 
ſticking faſt in the Fiſh call d Xiphias, or Sword-fiſh. S. Boccone gives it the #77) ee 
Name of Hirudo, or Acus Cauda utrinque pcnnata, becauſe of its working it 


ments the 


{elf into the Fleſh, and ſucking the Blood of the ſaid Fiſh, He deſcribes it 5. 4 
to be of about four Inches long, the Belly of it white, cartilaginous and tranſ- 5occone ; » 
parent, without Eyes or Head, (that he could obſerve) but inſtead of a Head,?* "© 
it had a hollow Snout, encompaſſed with a very hard Membrane, differin 
in Colour and Subſtance from the Belly; which Snout it thruſts whole into 
the Body of the Fiſh, as ſtrongly as an Augre is wound into a piece of Wood, 
and fills it full of Blood unto the very Orifice. . It hath a Tail ſhaped like 
a Feather, ſerving for its Motion, and under it two Filaments, or flender Fi- 
bres, longer than the whole Inſect, whereby it ſeems it clings about Stones 
or Herbs, and ſticks the cloſer in the Body of the S$word-fiſh, of which it at- 
tacks thoſe Parts only where the Fins of the Fiſh cannot touch or trouble it, 
the Obſerver affirming that he hath often found it ſticking in the Back, and 
in the Belly, and ſometimes cloſe to the Head, ſometimes cloſe to the Tail 
of that Fiſh, but always far enough from the Fins. Within its Belly he 
noted ſome Veſſels like ſmall Guts, reaching from one end of it to the other, 
which by the Preſſure of his Nail, he made reach to the Orifice of the Snout, 
whence they retired back of themſelves to their natural Situation; they 
ſeeming to be the Inſtruments for ſucking the Blood, becauſe the Snout is 
in it ſelf an empty part, deſtitute of Fibres and Valves, to draw and ſuck 
with; whereas theſe Veſſels having a Motion reſembling that of a Pump, in 
which the Snout of this Animal ſerves for a Sucker, drawing the Blood 
from one end to the other: And the Belly of this Inſect being fram'd Ring- 
wiſe, the Structure ſerves to thruſt the inner Veſſels into the Orifice of the | 
Trunk, and to draw them back again. 
Ihis Creature as it torments the Sword-fiſh, ſo it is, by our Obſerver's 
Relation, vexed it ſelf by :nother Inſect, which he calls a Zonſ”, of an Aſh- 
Colour, faſtened toward the Tail of this Leech as firmly as a Sea-ſnail is to 
a Rock. *Tis of the Bigneſs of a Fea, and hath an Opening, whence come 


out 
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out many ſmall winding and hairy Threads. It hath not been obſerved, (as 
far as our Author could learn) to trouble, or to be upon any other Animal 
than this Leech. 


% 


e e, LI. Thave found two ſorts of Shell. Sails eaſily diſtinguiſht one from 
5 another, and ſrom all beſides, becauſe the Turn of the Wreaths is from the 
l N Right Hand to the Left, contrary to what may be ſeen in common $29i1s. 
5.7. 171. They are very ſmall, and therefore might well eſcape thus long the more 
curious Naturaliſts ; neither of them much exceeding, at leaſt in thickneſs, 
a large Oat-Corn. | e | 
The firſt I thus deſcribe. The Open of the Shell is pretty round; the Se- 
cond Turn or Wreath, is very large for the Proportion, and the reſt of the 
Wreaths, about the number of ſix, are ſtill leſſened to a Point. This Tyrben, 
or Conical Figure, is well near a Quarter of an Inch ; the Colour of the Shell 
is duskiſh, yet when the ſhrunk Animal gives leave, you may ſee Day 
through it, and then it is of a yellowitb Colour. Theſe Shells are extream 
brittle and tender. 
The fecond. ſort ſeem to be much ſtronger and thicker ſhell'd, they are 
well near half as long again as the other, and as ſlender, they have the exact 
Figure of Oa'-Corn, being as it were, pointed at both Ends, and the Mid- 
dle alittle ſwelled. The Open of the Shell is not exactly round, there 
being a peculiar Sinus in the lower part thereof. I think you may number 
about ten Spires, having their 'Turn from the Right Hand to the Left. 
The Colour of the Shell is of a dark and reddiſh brown. 
- Both theſe forts of Snails when they creep, lift up the Point of their 
Snalls towards a Perpendicular, and exert, with Part of their Body, two pair 
of Horns, as moſt of their Kind do: 8 
aut. flm In March have ſeen many of them pair'd, and in the very Act of Ve- 
nery, and therefore it is moſt certain, (contrary to the Opinion of Ari- 
ſtctle) that they engender. But whether thoſe that are thus found coupled, 
be one of them Male and the other Female, or rather, as Mr. Wray hath ob- 
ſerved, that they are both Male and Female, and do, in the Act of Genera- 
tion, both receive into themſelves, and immit a like Penis (as it ſeems proba- 
ble to any Man that ſhall part them) I ſhall nor determine, 
Theſe Snails are to be found frequent enough under the looſe Bark of 


Trees, as old Ji1/o0s, and in the ragged Clefts of Elms and Oaks, &c. and | 


in no other Place that I could obſerve. 


Some f of LVIII. 1. The Outſide of one ſort of Land- ſnails in Nirginia, is of Aſh- 


Suaile, iy Colour, inclining to a yellow, the Inſide white, with a bluſh of red, and 
Mr. ].Pani-jn the middle ot the Entry, on the Inturn of the Shell, grows a ſmall white 
i Tooth, or Protuberance. But what is moſt remarkable, the Shell it ſelf is 
tranſparent, and you may plainly perceive by the Opacity there, that the 
Body of the Animal lies near the ſpiral String, or Center, on which the Arch 

is turned, and that the empty part of the Shell is ſpread with a thin ſpotted 

Film, Near the Tooth, but more in ward, is to be ſeen a little wateriſh Speck, 


which 
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which by a kind of Sole and Diaſfole, contracts and dilates it ſelf; from 
this proceeds a limpid Trunk, which runs into the Bim, and there divides 


into Branches; theſe grow leſſer, and ſpread as the Animal recedes, or ap- 


roaches the Mouth; and when it is out, extend themſelves to the ver 


Lip of the Shell. I ſuppoſe the ſame to be in all, at leaſt the Land-kind, 


tho' not eaſily to be diſcerned, It is likely alſo, that the Blu, the Nautilus 
os Carvil (as the Sailors call it) exerts, may be analogous to this 


2. This Deſcription of the Heart of a Sail, agrees well with the Anato- Dr Liger 


my thereof, made and long fince publiſhed by Harder, and Fr. Red;. 80 


3. There is a ſmall $zai/ of the Land-kind, with a dented Aperture, 5 M. Pani. 


and an outward Coat, on which it is Hirſute, or rather finely echinated.j57 . “ 
I am apt to believe, that theſe (or hardly any elſe) are not dented, till 
they are at their full Growth, for I find ſeveral ſmall ones amongſt them, 
with an open entrance, that ſeem to belong to this kind. | 
have hitherto obſerved very little variety of naked Snails, I know of 
but one kind, which is a ſmall Aſh-colour d and ſpotted one, and milky, 


like Dr. Liſter's Fig. 16. 


LIX. In OZober, 1884, There were two Ladies at Minhead where I then ne ral 
was, who told me, that there was a certain Perſon living by the Sea- ſide in i & Mr: 
Ireland, who made conſiderable Gain, by marking with a delicate durable 1782.14: 
Crimſon- colour, fine Linen of Ladies, Gent. Gc. ſent from any Parts of that 
Iſland, with their Names, or otherwiſe, as they pleaſed, which was made 
with ſome liquid Subſtance taken out of a $he//-ji;/, and one of them thought 
it to be taken out of the Shells here figur'd and deſcrib'd. Hereupon I 


made many Experiments on all the Shell-fiſhes I had taken on that Coaſt ; 13 224: 


225, 2265 


and at laſt obtained that delicate Colour they told me of. The whole Pro- 2“. 148 
ceſs is as followeth: " 


The Shells being harder than moſt of other kinds, are to be broken with - 
a ſmart ſtroke with a Hammer, on a Plate of Iron, or firm piece of 'Timber, 


(with their Mouths downwards) ſo as not to cruſh the Body of the Fiſh with- 
in; the broken pieces being pickt off, there will appear a white Vein, ly- 


ing tranſverſly in a little Furrow or Cleft, next to the Head of the Fiſli, 
which muſt be digged out with the ſtiff Point of a Horte-hair Pencil, being 
made ſhort and tapering. ' The Letters, Figures, or what elſe ſhall be made 


on the Linnen (and perhaps Silk too) will preſently appear of a pleaſant 


light Green-colour, and if placed in the Sun, will change into the following 
Colours, i. e. if in Winter, about Noon, if in the Summer, an Hour or two after 
Sun- riſing, and fo much before ſetting; for in the Heat of the Day, in Sum- 
mer, the Colours will come on ſo taſt, that the Succeſſion of each Colour 
will ſcarcely be diſtinguiſht ; next to the firſt light green, it will appear of a 
deep-green, and in few Minutes change into a full Sea-green, after which, in 
a few Minutes more, it will alter into a Watchet-blue; from that, in a 


little time more, it will be of a purpliſh Red, aſter which, lying an Hour or- 
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two, (ſuppoſing the Sun ſtill ſhining) it will be of a very deep purple. red, 
beyond which the Sun can do no more. But then the laſt and moſt beauti- 
ful Colour, after waſhing. in ſcalding Water and Sope, will, (the Matter be- 
ing again put into the Sun or Wind to dry,) be of a fair bright Crimſon, 
or near to the Prince's Colour, which afterwards, notwithſtanding there is 
no uſe of any Stiptick to bind the Colour, will continue the ſame, if well or- 
dered ; as I have found in Handkerchiefs, that have been waſht more than 
forty times ; only it will be ſomewhat allay'd, from what it was, after the 
firſt waſhing. While the Cloth ſo writ upon lies in the Sun, it will yield a 
very ſtrong and fœtid Smell, as if Garlick and Aſſa Fetida were mixed toge- 

ther. 1 8 | | 

The Shells are of divers Colours, but moſt of them white, ſome are 
red, ſome yellow; others of both theſe Colours; ſome of a blackiſh brown; 
many of a ſandy Colour, and ſome few ſtriped with white and brown paral- 
lel Lines. It ſeems to be a kind of amphibious Animal, alternately living in 
both Elements every Tide: Por being out of their native Place, and in 
M ant of ſuch Viciſſitudes, they take this Courſe to find the Air; when any 
of them are put into a Veſſel of Sea-Water (for in freſh they ſoon expire) 


after they have lain ſome time in the bottom of the Veſſel, they creepins | 


to the Superficies of the Water, and by extending a kind of Lip, with their 
Operculums, cling to the Side of the Veſſel or Pan, (which is molt convenient 
for their Aſcent) with about half that Part above the Water; ſometimes 
Eg. 229. Crecping down under it, and returning again to their Station between Wind 
| and Water. | . 
I have found that ſometimes their Veins are fuller and whiter, and the 
uice more viſcid, at other times more flaccid and watery. 
Theſe Shells are in great abundance in the Sea-Coaſt of Smerſetſbire: | 
have found them alſo on the Shores of South Hales, oppoſite to it; and J 
doubt not, but they may be found on the other Coaſts of England, eſpecially 
the S$uth and Weſtern Parts, where 1 am almoſt aſſured, I have formerly {cen 
them, tho' then unknown to me. And I am of Opinion, there may be found 
on our Marine Coaſts, ſome bigger Shells, which may have a colouring Juice, 
though not the {ame with this, for that I know few natural things both of 
Animals and Vegetables, but what have divers ſorts of the ſame kind, in the 
{ame Place. . | 5 
I am aſſured by ſome, who have boibd, dreſt, and eaten of this Fiſh, that 
they are wholeſome Food; as good at leaſt, and taſte as well as Lympcts or 
Winkles, only the Fleſh is ſomething harder. - 
Perhaps this colouring Juice may be the ſpermatick and prolifick Matter, 
by which they propagate their Kind ; which I am inclinable to think, from 
its Conſiſtence, Virulent and Fatid Savour. Or elſe it may be a Humour 
in this Animal. which by its vital Energy, as the Spring of Life and Mo- 
tion, ſupplies the Want of Heart, Liver, Blood, c. as in other exſanguine- 
ous Animals. Dh ke . 
There are many forts of this Purple Fiſh, differing in bigneſs, ſtructure, 
colour of the Shell, according to the Natrre of the Sea-Grounds, _ or 
1 e Shallon- 


Hs Cory. 
7 
Shallowneſs of Vater, Rocks, Gravel, Mud, as allo the Latitude, where 
they are found; and ſo differing alſo in the Varieties of Colours of the Ting- 
ing Juice in their Veins, as black, livid, violaceous, deep Sea-green, light and 
deep Red, Amethyſtine, Sc. But the beſt of all were found in the Brian Seas, 
near the Iſland on which the renowned City of Tyre was built, (now an 
inconſiderable Town called $yr ; ) this was celebrated and priz'd above all 
the reſt, for that it excelled them all in its illuſtrious Colour, called in 
former Ages by divers Names ; as = Sarranum, Pelagium, Venenum, 
Hrium, Purpuriſſum, Flores Tyriani, &c. Almoſt all Authors agree, that it 
lies in a certain Vein in the H/; and ſome of them mention it to be white 
and viſcous, as this of ours is. This excellent Dye ſeems to have arrived at 
its higheſt Perfection in the Days of Pliny (being in the Reigns of the - 
ſpaſians) when the Artiſts of the Imperial City of the World, in Preparations 
of that Tinging Succus for dying the Robes and other Veſtments of Emperor, 
Senators, &. ſtrove to excel each other in new-faſhion'd Purples, to 
gratify the luxuriant Exceſs of the Great Ones of thoſe Times, by 
preparing and mixing the Colour found in the ſeveral forts of theſe Shells. 
Theſe Colours fold then at great Prices; that which was the fine double 
dy'd Purple of Tyre, called Diabapha, yielded 1000 Roman Denarii the 
Pound, which is computed to be more than 30 J. Sterling: And this of ours 
being fo excellent a Colour, without a Preparation, or Addition of any 
thing to it, may now, or at leaſt hereafter, by farther Improvement, vye with 
the Tyrian Purple. | 5 

Jobnſton, aut of Ariſtotle, mentions a Species of theſe Fiſhes, under 


the Name of Littorales que parwæ & Flore ſunt rubro; this agrees with 


ours, which may be named Purpura Littoralis ( ſive Tenienſis ) para Tur- 


binata. | 


LX. Offob. J 1651. Teſtudinem meam appendi, priuſquam LatibulunmOVervation? 


adiret, ibidem per totam Hyemem Hybernatura, pendebatque exacte 4 lib. 3. 


on 4 Tortoiſe, 
by ir Geo. 


Vn. 1 TS | | Ent. n. 194. 
Of. 8. 1652. Erutam è Terra Teſtudinem (nam ſe pridie humaveratY” 


appendi denuo, ponderabatque 4 lib. 6. Un. x Dr. 
Mar. 16. 1652-3, Teſtudo ſponte & Latibuio ſuo prodiit, pendebatque 5 lib. 
=_ | 1 
Oct. 4. 1653. Teſtudo poſtquam per aliquot dies jejunaſſet, ſubtuſque terram 
ſeſe abſcondiſſet, inde educta atque appenſa, ponderabat 4 lib. 5 un. Oculi 
(quos diu clauſos habuerat) tum aperti purimum madeſcebant. 1 5 
Mar. 18. 1653-4. Teſtudo & Latebris prodiens, & in Lance appenſa, ponde- 
rabat 4 lib. 4 un. 2 dr. 3 
Oct. 6. 1654. Teſtudo ad Hyberna ituriens pendebat 4 lib. 9 un. 3 dr. 
Die Leb. ultimo 1654-5. Teſtudo ex Hyemali Crypta prorepens pependit 
4 lib. 7 un. 6 dr. amiſit itaque ponderis 1 un. 5 dr. 8 
Oct. 2.1655. Teſtudo Hyematum itura, pependit 4 lib. un. prius autem 
aliquandiu jejunaverat. | 
V ou. IL Nnnn n Mar. 
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Mar. 25, 1656, Teſtudinem & Latebris Hybernalibus prodeuntem appendi 
eratque 4 lib. 7 Un. 2 Dr. m 
Sept. 30, 1656, Teſtudo, ſubtus terram ituriens, pendebat 4 lib, 12 un. 4 dr. 


Mar. 5, 1656,7, Teſtudo, de ſubtus terram exiens, pondo erat 4 lib. 11 Un. 
2 Dr. 1s. 


Annie Unde ſatis liquet quam Fixis Particulis hæc Animalia, quæ ſub Terra 


38 ſe muniunt adverſus Frigus Hybernum conſtent cum per tot Menſes tam 

«Head, iy. exigua pars corporis in ſudores aut effluvia abeat, ut an vivant necne, dum 

e. hunc in modum ſepulta jacent, merito ambigatur. 

A fort of Is | 3 | | 
Fingiz LXI. S. Heuo writes from Horence, that a Tortoiſe had its Head cut off, 
by M. Wir- and yet it was found to move its Feet three Days after *. 5 
zen, n. 203. | | | 

5p. 871. 


Hg. 230. LXII. 1. In the River of Goa, there is a Shell repreſented in Fig. 230. 
7b. EL iſter, which holds a ſort of Oyſter; it is very ſcarce, and in the Indies, as well as 
ib: 7. 5% here in Holland, the Shell powder d is eſteem'd a good Medicine. | 
2. The like ſort of Oyſter-ſbells is to be found in the Weſt-Indies. And 
conſidering the Hint given us by M. Witzen of its being thought medici- 
nal at Goa, where it is found ; and: alſo how that calcined Shells are the 
moſt common Entertainments all over the Indies, chewing them all Day 
long, with the Leaves of a certain hot, piperate and ſpicy Plant, and a fort 
of Nut mixt therewith ; we may reaſonably ſuſpect the Goa-Stone to be 
made up of them, or ſuch like Ingredients. 


Shining LXIII. 1. M. Auzant, at the Intimation of M. de la Voye, obſerved a ſhi- 
Warns 3» ning, clammy Moiſture in Oyſters, which ſtuck to the Shell, and being 
| ge drawn out, ſhone in the Air its whole Length, which was abdut four or five 
r. 7-293: Lines, and being put upon the Obſerver's Hand, continued to ſhine there 
for ſome time. And afterwards cauſing more than twenty Dozen of Oy/ers 
to be opened in the Dark, he found this ſhining Subſtance to be really 
Worms (as M. de Ia Voye had thought them before) and thoſe of three ſorts; 
one ſort was whitiſh, having twenty. four or twenty five Feet on each ſide, 
forked, a black Speck on one ſide of the Head, taken by him for a Chryflalline, 
and the Back like an Ee! ſtript of her Skin; the ſecond was red, and reſemb- 
ling the common Glow-Worm, found at Land, which folds upon their Backs, 
and Feet like the former, and with a Noſe like that of a Dog, and one 
Eye in the Head; The third ſort was ſpeckled, having a Head like. that of 
a Soal, with many Tufts of whitiſh Hair on the Sides of it. ' | 
2. The Obſerver alſo ſaw ſome much bigger, that were Grayiſh, with 
a big Head, and two Horns on it, like thoſe of a Snail, and with ſeven or 
eight whitiſh. Feet: But theſe, though kept by him in the Night, ſhined 
nat. | | | : 
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3. The two firſt ſorts are made of a Matter eaſily reſoluble ; the leaſt ſha- 
king or Touch, turning them into a Viſcous and Aqueous Matter, which fal- 
ling from the Shell, ſtuck ro the Obſerver's Fingers, and ſhone there for the 
ſpace of 20 Seconds; and if any little Part of this Matter, by ſtrongly ſhaking 
the Shell, did fall to the Ground, it appeared like a little piece of Flaming 
Brimſtone, and when ſhaken off nimbly, it became like a ſmall ſhining Line, 
which was diſſipated before it came to the Ground. 
4. This ſhining Matter was of different Colours; ſome whitiſh, ſome red- 
diſh, but yet they both afforded a Light, which appeared a Violet to this Ob- 
ſerver's Eye. : 
5. He obſerved among them two more firm than the reſt, which ſhone all 
over; and when they fell from the Oyſter, twinkled like a great Star, ſhining 
ſtrongly, and emitting Rays of a Violet-Light by turns, for the ſpace of 


20 Seconds. Which Scintillation the Obſerver imputes to this, that thoſe. 


Worms being alive, and ſometimes raiſing their Head, ſometimes their 


Tail, like a Carp, the Light encreaſed and leſſened accordingly ; ſeeing. 


that when they ſhone not, he did, viewing them by a Candle, find them 
dead, : 

6. Forcibly ſhaking theſe Oyſter- bells in the Dark, he ſometimes ſaw the 
whole Shell full of Lights, now and then as big as a Finger's end, and abun- 
dance of this clammy Matter, both red and white, which he judges to have 
been Worms burſt in their Holes. And in the ſhaking he ſaw all the Com- 


munications of theſe little Verminous Holes, like to the Holes of Worms in 


Wood. 

7, In more than 20 Dozen of Oyſters, he took no Shell (ro or 12 except- 
ed) but it emitted Light; and he found ſome of this Light in 160f the Oy- 
ſters themſelves. | 


8. This Light occurs more frequently in big than ſmall Oyſters ; in thoſe 


that are pierced by the Worm, oftner than thoſe that are not; and rather 


upon the Convex Side than the other; and more in freſh ones than in the 


ſtale. 

9. Having ſomewhat ſcaled the Convex Side of the Shell, and diſcovered 
the Communication of the Holes, wherein the often mentioned viſcous 
Moiſture that has any Form of Inſects is found, he ſmelt a Scent that was 

like the Water of a ſqueezed Oyſter. | 

10. The Worms give no Light when irritated ; but if they do, the Light 
laſts but a very little Time; whereas that which appears in thoſe that were 
not angred before, continues a great while; the Obſerver affirming to have 

kept of it above two Hours. 


LXIV. The Peark-jbells in Norway, and elſewhere, do breed in ſweet, 
Waters. Their Shells are like to thoſe, which commonly are called Muſcles, Peor!; iy ut. 
but they are larger. The Fiſh in them looks like an Oyſter, and jt produceth —_— 


a great Cluſter of Eggs, like choſe of Craw-fiſhes, ſome white, ſome black, 11. p. +1. 
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(which latter will yet become White, the outer black Boat being taken off $) 
theſe Eggs when ripe, are caſt out, and being caſt out, they grow, and become 
like thoſe that caſt them. But ſometimes it happens, that one or two of 
thoſe Eggs ſtick faſt to the ſides of the Matrix, and are not voided with the 
reſt. Theſe are fed by the Oyſter againſt her Will, and they do grow 
according to the Length of Time, into Pearls of different Bigneſſes, and im. 
print a Mark both in the Fiſh and the Shell, by the Situation, conform to this 
Figure. ö D'S FI 5 
This Account I received from a Dane, called Henricus Arnoldi, an inge. 
nious and veracious Perſon, having by his own Experience found it ſo at 


3 in Norway, and with. great Seriouſneſs aſſured me of the truth 
thereof. N 


pe- hi LXV. There are four Rivers in the Country of Tyrone, abounding with 


In Ireland z 
by Sir Rob. 


that ſort of Muſcles, wherein Pearls are found, all eniptying theutelves into 


Redding, u. L;ozggh=Foyle, whereon ſtands the Town of Derry, and o into the Sea. I here 
198. P. 659- are alſo other Rivers in the County of Donegall, a River near Dundalk, the 


Shure running by Waterford, the Lough called Lough-Lean in Kerry, which 
afford the like Fiſh ; and no doubt, there be many more that 1 do not 
know. | 3 
In the warm Months before Harveſt is ripe, whilft the Rivers are low 
and clear, the poor People go into the Water, and ſome with their 'T'oes, 
ſome with wooden 'Tongs, and ſome by putting a ſharpened Stick into the 
opening of the Shell, take them up; and although by common Eſtimate, not 
above one Shell in an hundred may have a Pearl, and of theſe Pearls not 
above one in a hundred be tolerably clear, yet a vaſt Number of fair 
merchantable Pearls, and too good for the Apothecary, are offered to Sale 
by thoſe People every Summer-Aſſize. I. my ſelf ſaw a Pearl bought for 
50 5. that weighed 36 Carats, and was. valued at 40 J. and had it been 
as clear as ſome others produced therewith, it would certainly have been. 
very, valuable. And a Miller took a Pearl, which he fold for 4 J. 105. 
to a Man that ſold it for 101. to another, who ſold it to the late Lady Glenaniy, 
for 30. J. with whom I ſaw it in a Necklace, ſhe refuſed 80 Pound for it from 
the late Dutcheſs of Ormond. The young Muſcles never- have any Pearl in 
them. . a 
The Natives, though very foul Feeders, will not eat the Fiſn; which 
ſeems to me to cut like the Oyſter,. blackiſh-green. The Shell is faſtencd 
with two Tendons, one at each end, . whereas the Oyſter and Scallop are with 
one only in the Middle. They lie in Part opened, putting forth their 
white Fins, like a Tongue out of the Mouth, which directs the Eye to 
them in the Water, being otherwiſe black as the Stones in the River. The 
Backs of the Shells, juſt about the Hinges, on which the Valves do open, 
are all broken and bruiſed, both young and old, and fhew the ſeveral 
Cruſts and Scales that make the Shell; and is cauſed (I think till I know 
| better) by the many 1 Stones that are driven over them by the 
Hoods from the Neighbouring Mountains, which are — 
ot | | ter 


* 
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after any little Rain. The inſides of the Shell are of an Oriental and Pcart- 
Colour and. Subſtance, like a flat Pearl, eſpecially when firſt opened; and | 
was told by an ingenious Perſon, living upon the Place, that he had | 
obſerved in ſome Shells under the firſt Coat a Liquor that was very orient | 

and clear, that would move upon the Preſſure of the Finger; but that ſuch — 
a Muſcle never had a Pearl; which Liquor I ſhould think was the true Mother | 
F Pearl. | | 
77 he Part where the Pearl lieth, is in the Toe, or leſſer end, at the Extre- | 
mity of the Gur, and out of the Body of the Fiſh between the two Finns, 
or Skins, that line the Shell. I believe that this Pearl anſwereth to the. 
Stone in other Animals; and certainly like that encreaſeth by ſeveral Cruſts, 

growing over one another, which appeareth, by pinching the Pearl in a Vice, ö 
the upper Coat will crack and leap away; and this Stone is caſt off by the 
Muſcle, and avoided as it is able; and many Shells that have had Pearls in 

them, are now found to have none, which will appear. in theſe Inſtances: 

The Shells that have the beſt Pearls are wrinkled, twiſted, or bunched, and. 
not ſmooth. and equal, as thoſe that have none. And the crafty Fellows 
will gueſs ſo well by the Shell, that though you watch them never ſo carc- 
fully, they will open ſuch Shells under the Water, and put the Pearls in their 
Mouths, or otherwiſe conceal them. Yet ſometimes when they have been 
taking up Shells, and believing, by ſuch ſigns as I have mentioned, that they 
were ſure of good Purchaſe, and refuſed good Sums for their ſhares, they 
found no Pearl at all in them. Upon Diſcourſ: with an old Man that had 
been long at this Trade, he adviſed me to ſeek not only when the Waters 
were low, but in a dusky gloomy Day alſo, leſt, ſaid he, the Fiſh ſee you, 
for. then he will ſhed his Pearl in the Sand; of which 1 believed no more, 
than that ſome Muſcles had voided their Pearls, and ſuch. are often found in 
the Sand. 8 
I conceive that theſe Pearls, if once dark, will never be clear upon any 
Alteration in the Health or Age of the Muſcle, or of the Moon; and that if 
the firſt Seed be black, all the Coats ſuperinduced will be ſtill. clouded, 

The bottoms of theſe Rivers I obſerved to be part ſandy, part ſtony, and 
part. ouzy. Many of theſe Muſcles lie in brackiſh Mater; being driven down 
the Rivers four or five Miles within the flowing of the Sea. I have ſometimes - 
obſerved the ſame Pearl clear at one end, and dark at the other. 


LXVI. Pectinem nactus, ineunte Jauuario, ejus Diſſectionem, qua potui ue, 
accuratione, certe ex uno exemplari, inſtitui. Imprimis vidi Cardinei ex * 
Goncava walva leviter incurvari, & ſuperinjici alteri ac Plane Valve, totoque Lifter, », + 
illo latere inter ſe Cartilagine quadam firmiter connecti: Item in ipſo medio?“ s. 
ſpatio Cardinis alteram aterrimam robuſtamque admodum Cartilaginem diſponi. 

Hinc adeo mira illa Conſtrictionis vis, & fortaſſe Pluam Haluam, Remi ali- 

cujus more, movendi, adque pernicitatem, & volatus quandam imaginem 
moliendam ; de quo quidem non ſemel. loquuti ſunt veteres tanquam huic 

Conchilio peculiari. | 


Apertis > 
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Apertis autem Vaſvis he conſpicienda ſeſe exhibent. Ad Dextram & 
ſub Cardine Os Cucullatum, inſtar Oſtre. Velamina autem Oris conficiuntur 
ex Concurſu Branchiarum Exteriorum que muſculoſæ ſunt, totumque Animal 
à capite ad Aui exitum, ſcilicet ſiniſtram verſus è regione Oris, ubi inter ſe 
rurſus connectuntur, circumambiunt. 

Ex iſto autem pari Brancbiarum exteriorum, ea, quæ plane Value incumbit, 
Centro ſuo adhæret ſuperiori Limbo ingentis ejuſdem Muſculi Ro- 
tundi, qui ex Rectis Angulis in Mediis Valuis inſeritur: Altera vero 
exterior Branchia ſimiliter conjungitur alteri capiti ejuſdem Muſculi Cen- 
ralis. 1 | i 

A Nuſculo vero Centrali ambæ iſtæ exteriores ſive Spuriæ Branchiz è 
-tenui membrana & pellucida admodum conſtant ; Et ad medias Valvas ex- 
panſæ, leviter iis adhærent, ut moveri inde non poſſint, tuenturque anima- 
is Dorſum ab aquæ injuria, intra Valvas receptz ; a loco vero iſtius adhæſi- 
onis, craſſus quidem Muſculus mirificus, tanquam limbus, incipit. Is au- 
tem a me depingitur tantum eo quo contrahitur modo; ſed in vivis mire 
extenſilis eſt, etiam longe utra margines valvarum. Item Laciniis dona- 
tur, & ex Rufo variatur Lineolis elegantiſſimis. Multis autem diebus a 
Piſcatione noſtri Pactinis is Limbus haud obſcure movebatur. yum autem 
ejus fic intelligo, nempe ex Contractione incurvata introrſum, more retis 
cujuſdam, cum ambo ifti Branchiati Muſculi extra Conchas emiſſi ſint, quic- 
quid intra ſe complexi fuerint, ſibi mutuo adpliciti, ad ſe rapiunt in vicfum 
animalis: Laciniis autem, extremis ſuis marginibus tenuiter inciſis, Aqua 
marina ſeparari videtur retento cibo. Si qui vero ſint alii ejuſdem Partis 
Uſus, me latent. lilud tamen addere lubet, hunc Limbum poſſe inſervire 
etiam Necationi cujuſlibet Animalis minuti aut Piſciculi, ex forti compreſ- 
ſione; itemque ex mtu undulatorio, qui in eo valde notabilis eſt, poſſe cir- 
cumferri victum ; eumque tandem, quacunque parte Circuli Retiarii ſit, ipſi 
Ori exporrigi, ita manus locum quodammodo ſupplet. 5 

Ad veras autem, certe quæ ita appellari ſolent, Branchias venio, hæ vero 
quatuor ſunt leviter Flavicantes, atque Pectinatim ſtriantur eleganti quodam 
opere. Iz autem Branchiæ Muſculum magnum Centralem circumambiunt, 

interque ſe comprehendunt ſive incumbunt Urero, ejuſque Owario, certe 
Partibus Generation dicatis. Harum autem Partium Figure recte a me ante 
delineate fuerunt, & jam vivo quoque Animal video ejus partem inferiorem 
ex Croco reiplendere ; Superiorem vero albicares juxta Os vero Proceſſuc 
quidam Duplici Foramine apertus, confpiciendus eſt. Horum autem Fora- 
eninum unn, Vitue Exitus ex iſtimandus eſt ; & fi Androgyni ſint Pectinis 
(quod ſuſpicor ex perpetua ſimilitudine iſtius Partis in omnibus a me viſis, 
& vivo & Conditis) Alterum, ad Maris Genitale Membrum exerendum 
inſtituirur, og 

Ad Caput procedo ; Huic Os Labiis circumſcriptum eſt R ufefcentibus, more 
Brancbiarum internarum; & brevibus admodum, & in noſtro Exemplari cri 
Pis, forte vitioſis & mutilatis. Sub ipſum vero Cardinem medium duo prægran- 


des veluti Circuli five Cavitates inſtar Oculorum {ut oculi non ſunt) alicujus 
Rhombi Pilcis, oblique poſttorum. 0 
05 


- ( 831 ) 
Os vero Caputque excipit Majuſculum Meconium Sulnigrum, ad ſiniſtram 
yergens> Pone id Cor latitat, perque ipſum Pericardium Pellucidum con- 
ſpici poteſt 3 EX carneo leviter Rufeſcit. Cordis Aorta in Branchias diſperti- 
tur. An vero id ſolum Pericardium fit quod ſcilicet proxime adjacet Ngro 
| Meconio, five totum etiam illud Figura Rhombcide comprehenſum, hereo. 
An pars ejus inferior Veſica Urinaria ſit quæro: Certe ex Mecenio oritur 
Inteftinum Rectum, fuperque Pericardium equitans, ad internas Branchias pro- 
tenditur & Muſculo Centrali adnectitur. 8 

Muſculus autem Centralis Orbicularis eſt, Albus & Lævis magna ſuper- 
ficiei ſuæ parte, qua Conchæ adhæret; ex ſiniſtra vero parte, alio Candidiori 


muſculo lacerato diſtinguitur, & Conchæ magis formatur. 


aaa. Os, Caputque, bv. Meconium Aterrimum, c. Cor, prout ſubter Membra- Ie 
nam latitat. dd. Pericardium, an Veſica Urinaria Rhomboides. eecee. Inteſtinum fie 
Rectum Pericardio ſuper equitans. Ff ff f. magnus muſculus Centralis. gg. Pg. 
alias muſculus laceratis Tes fortiter adhærens. bh h. Branchie interhæ. . 
Neri prælongati Exitus, duobus Foraminibus diſtinctus tanquam in Ano. 
nis. k k. Uteri pars ſuperior Albida. 111. Uteri pars inferior: Croceg. 
mmm in m. Limbus Variegatus, five muſculus Retiarins ſecundus. 


LXVII. There are found on the Coaſts of Calabar and Ceylon, certain i524 fr of 


Cockles or Shells, in Dutch cell'd Kouk-borens. Theſe Shells contain a Fiſn C # 


Ealt-India, | 


that lives in the bottom of the Sea, fixt in the Body of the Shell, and at as M. wic- 


certain Seaſon of the Year, they caſt their Seed, which produces a fort off f,. 


70. 


Matrix of the ſize of the Figure. The long Body which is wrinkled like Eg. 232. 


an Andouille, or Sauſage, is fill d with a great Number of round Cells, which 
are ſo many Matrices, each producing its little Sei ο; which quit not 
their Cells till they are grown to ſuch a Bigneſs and Maturity, as their 
Weight breaks them off, and looſens them from their Cells, and fo from - 
their common Matrix, which remains faſtened. to the bottom of the Sea by 
the great End, the other End moving about freely in the Water, which is 
flexible every way like an Andouille. It is obſervable that this Matrix has 
a kind of Back-part and Belly; the Back is ſomewhat like that ofa Scketeys., . 
and of a grayiſn Colour, the Belly is whiter, and is that Part which is fill'd 
with the Cells from one end to the other: The Skin which covers it, is very . 
like that of Stock-fiſb or other dried Fiſh. | | ; 


LXVIII. The Stones in the Heads of Craw-fi/þ are always on the out- , 
ſide of the Stomach, while the Old Coat ſticks to the back of the Fiſh, andi 
paſs into the Stomach as ſoon as they caſt their Coats; I never ſaw them Ont 
on the outſide when they have changed, nor within before. 5 eee. 

I have obſerved that the Males of Craw-f/h change their Coats a confi- © 
derable time before the Females; for they always keep theirs till they have 


parted with their Young from their Tails. 


LXIX. Thoſz 


231. 


— 


proven 
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COLI 
Earcelli, „ LXIX. [Thoſe who ſhall ſeek after the Purple-fiſb will find, as IJ have done, 


Soldiers.» ſome of thoſe Shells in which are the Cancellarii, or rather Afaci, unto which 
Cole, 5. 155. chey. are more like, and ſo may miſtake: For thoſe little Crabs, or Craw- 
s. fiſhes, I have found in moſt of our Engi;/h Shells, excepting the Bivajwed. 
_ Vide (14 and Patella s. Of theſe Fiſhes in many Parts (eſpecially in theft Tndies,) 
S. Lix. there are many ſorts, and ſome very large, which our Country-men there 
call the Soldiers; for that they ſay, they enter by force, kill and take Pof. 
ſeſſion of thoſe Houſes they have not built; and when they grow too big, 
forſake them and enter into larger. Whether that be true, I know not; 
but this J have found, when J have broken ſome of the Shells in which thoſe 
Vagrants are, 10 as not to bruiſe their Bodies, and then put them naked into 
the Water, ] have beheld them with nimble ſpringing Motion, to run too 
and fro till they find a Stone to hide themſelves under; which not finding, 
they bury themſelves in looſe Sand. This Obſervation gave me full {a- 
tisfaction, that they were not, (at leaſt all the kinds) Connate and Coa- 


leſcent with their Shells; as other Teſtaceous Animals of the Sea and Land 
are. 


2 $ieltar= LXX. 1. I underſtand by the Fiſherman who brought me this Fiſh, that 
Fiſh, ly M's he never ſaw, nor heard of any but fix or ſeven that were taken at ſeveral 
1.87.0. 1181. times by himſelf, not far from the Shoals of Nantucket (which is an Iſland upon 
_ 0744-2221: the Coaſt of New-England} when he was fiſhing for Cod. This Stellar-jiſj, 
Bg. 233 when it was alive, and Arit pulled out of the Water, was like a Basket, and 
© ** bad gathered it ſe round like a Wicker- Basket, having taken firſt hold upon 
the Bait on the Hock which he had ſunk down to the bottom to catch other 
| Fiſh, and having held that within the ſurrounding Brachia, would not let 
it go, tho'-drawn 1 into the Veſſel; until by lying a while on the Deck, 
« felt the want of its Natural Element, and then voluntarily it extended 
it ſelf into a flat round Form. The only uſe that can be diſcerned of all 
that curious Compoſure wherewith Nature had adorned it, ſeems to be, 
to make it a Purſe-net to catch ſome other Fiſh, or any other thing, fit 
Jar its Food; and as a Basket of Store to keep ſome of it fr future ſupply ; 
or as a Receptable to prepare and defend the young ones of the ſame kind 
from Fiſh of Frey, it not to feed on them alto (which appears probable the 
one or the other ;) for that ſometimes there were found pieces of a Mac are. 
within that Concave; and he told me, that once he caught one, which 
had within the Hollow of its Embracements a very ſmall Fiſh of the ſame 
Kind, together with ſome piece or pieces of another Fiſh, which was judged 
to be of a Mackarel, 23 | : 
He told me, that every one of the ſmalleſt Parts had Motion when it was 
alive, and a tenacious Strength; but after it was dead and extended to a flat 
Round, it was fo brittle that it could not be handled without breaking ſome 
Parrs of it ;. but by carefully laying it to dry, it was ſomewhat hardned. 1 
think (till a fitter F:,g/1/þ Name may be found for it) that it may be calld a 
Basket-H:ſh, or a Purje-Net-Fiſh. ny 
| 2, 15 


0833) 
2. This elaborate Piece of Nature, we may call Piſcis Echino Stellaris Viſci- l —: 
firmis, its Body (as was noted by Mr. Hooꝶ) reſembling an Echinus, or Egg-" ! 
fiſh, the main Branches, a Star, and the dividing of the Branches, the Plant 
Miſſeltoe. This Fiſh ſpreads its {elf from a Pentagonal Root, which encom- 
paſſeth the Mouth (being in the middle, at a) into 5 main Limbs, or Branches; 
each of which, juſt at the iſſuing out from the Body, ſubdivides its ſelf in- 
to two (as at i,) and each of thoſe ten Branches does again (at 2,) divide in- 

to two parts, making 20 leſſer Branches: Each of which again at (3,) di- 
vide into two ſmaller Branches, making in all forty. Thoſe again (at 4, ) into 

30 ; and thoſe (at 5, into 160; and they (at 6,) into 320. They (at 3, 
into 640; at 8, into 1280; at 9, into 2560; at 10, into 5120; at 11, into 

10240 ; at 12, into 20480 ; at 13, into 40960; at 14, into 81920; be- 
yond which the farther Expanding of the Fiſh could not be certainly Tra- 
ced, though poſſibly each of thoſe 81920 ſmall Sprouts or Threads, in which 
the Branches of this Fiſh ſeem'd to terminate, might, if it could have been 
examined when living, have been found to ſubdivide yet farther. 'The Bran- 
ches between the Joints were not equally of a length, though for the moſt 
part pretty near; but thoſe Branches, which were on that ſide of the Joint, 

on which the precedent Joint was placed, were always about a fourth, or fifth 
part longer than thoſe on the other fide. Every of theſe Branchings ſeem'd 
to have, from the very Mouth of the ſmalleſt Twigs or Threads, in which it 
ended, a double Chain or Rank of Pores, as appears by the Figure. 'The Bo- 
dy of the Fiſh was on the other fide, and ſeemed to have been protuberant, 
much like an Echiuus, or Egg-fiſh, or Button-fiſh, and like that divided into 
five Ribs or Ridges, and each of theſe ſeemed to be kept out by two ſmall bo- 
ny Ribs. NS. In the Figure is repreſented fully and at length, but one of the 
main Branches, whence tis eaſie to imagine the reſt cut off at the fourth ſub- 
dividing Branch ; which was done to avoid Confufion. 


3. This Star-fiſh is the Stella Arboreſcens Rondeletii ; Firſt deſcribed by 9, . Fm 


him, and ſince by other Naturaliſts. | bar yay 0. 


Fig. 233. 


LXXI. r. In Decemb. 1696, Two remarkable, Marine Animals were found AScolopen= 
in the Stomach of a common Cod-jfiſh fold in the Fiſh- Market in Dublin. e Marina, 


One of them by lying long in the Stomach was much mangled and in part crap 


Molineux. 


digeſted : But the other was compleat in all its Parts, and had received nog - 
manner of Alteration, fave twas dead. It was bigger at one End, and went 
taper or gradually leſſening towards the other. It was four Inches and fix Fig. 234.238 
tenths long; and where largeſt, as it was one Inch and one tenth broad, fo 
it was about three Inches and a half in Circumference : At the ſmaller End, 
not above four tenths of an Inch broad. It had neither Shells, Cruſt, Scales, 
or Bone, for its Covering, but was foft : Yet not Flabby or Fleſhy, as the 
lla i, Or Mollia, but rather Membranous, 3 | 

The Back or upperſide, was ſhaped roundiſh, eſpecially towards the fides ; 
in the middle it was ſomething flattencd ; the Belly was perfectly plain. Fig. 23.4. 
Along the middle of the Back ran a large Stripe from one extream to the 0- 
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cher about two tenths of an Inch broad, towards the upper End, but ſtill nar- 


rower as it came towards the Tail. This Stripe was all covered with a ſhort 
ſoft ſort of Down, not unlike in Texture, Colour, and Subſtance, to that which 
grows on the Back of the Leaf of Tuſſilago or Colts-foot. Joining to the Edge 
of this Stripe ran from one to t'other, a Liſt about two tenths of an of Inch 
broad, that covered both ſides of the Animal, and part of his Back. This Liſt 
or Verge, was thickly ſhagged, with a fine ſoft Hair that was very thick, and a- 
bout a quarter of an Inch long, of a moſt delicate changeable red and green Co- 


lour, and of fo ſparkling and vivid Luſtre, that nothing of this kind could 


Hg 235. 


ſhew more Beautiful. Among this ſoft Hair were thickly interſperſed 
without order, an abundance (ſome Hundreds I believe) of black, ſharp, hard 
Prickles, about the Length of the Hair, and the thickneſs of a Hog's Briſtle, 
but much harder, and very ſharp at the Point The Tail, or ſmaller end 
terminated in the Back, with two 'Triangular pellucid ſoft Scales that covered 
the Orifice of the Anus, at which its Excrement was diſcharged, as I found 
when I opened it, for the Extremity of the Inteſtine was cloſely inſerted into 
this. Paſſage. | | 
The bigger end, though it had not any Horns, Eyes, Ears, Noſe, or Gills, 
yet becauſe it was oppoſite to the Tail, and here was the Mouth, we may 
properly enough call the Head. 'The Mouth was a very large patulous 
pening for the Bulk of the Animal ; not placed at the end, but ſomewhat 
underneath, as part of the Belly, and could not be ſeen when the Back was 
turned uppermoſt. The Belly was flat, and no ways protuberant, covered 


with a ſmooth naked Skin, of a much lighter Colour than the Back, irre- 


gularly ſpotted, with little dark browniſh Spots, ſome larger, ſome ſmaller : 
*T was broader towards the Head and grew narrower ſtill towards the Tail; 
where for above the ſpace of an Inch, it was curiouſly pinched with little 
Indentures, reſembling the ſmall Joints in the Tail of ſome Inſects. Theſe 
Diviſions, or Joints, were ſtill ſhorter and cloſer to one another, the nigher 
they were to the Extremity of the Tail. Beginning cloſe at each Cor- 
ner of the Mouth, and ſo along both ſides of the Belly, was ranged a Row 
of Feet, in a cloſe continued Series down to the utmoſt tip of the Tail. The 
Jargeſt were placed towards the Mouth, and upper Part of the Body, where 
they were about a quarter of an Inch long, but downwards they grew leſs and 
ſhorter, ſtill gradually diminiſhing, the nearer they. approached the end of 


the Tail; where they were ſo minute, that they were inſenſibly loſt, and 


not eaſily to be diſtinguiſhed by the Eye. I diſtinctly counted from the 
Mouth to the Tail, on one fide 36, and I could not be poſitive but there might 
be ſtill more. From. within the Body, thro' the middle of each Foot- paſt 

four, five, or ſix, of the ſame ſort of ſharp hard Prickles, that were inter- 


ſper'd amongſt the ſoft Hair. Theſe were larger or ſmaller, and more or leſs in 


Number, according to the ſize of the Foot, and give it ſtrength and firm- 
nels inſtead of Bones: And. likewile iſſuing forth beyond the end of the Foot 
ſerves in lieu of Toes, or Claws. Joining to this Row of Feet, towards the 
Back, was ranged along each {ide in a direct Line, a Series of ſmall thin, _ 

| | | al 


( 835 ) 
flat Fins, Face to Face in ſuch an Order, that each Foot was exactly anſwer- 
ed by its correſpondent Fin; ſo that their Number was preciſely the ſame 
with that of the Feet, and they kept the ſame Rule of Proportion of their 
Size, ſtill gradually diminiſhing the nearer they approached towards the 
Tail. I diſtinctly counted of theſe, as of the Feet, thirty ſix of a ſide ; each 
Fin was curiouſly fringed at the Edge, with the fame beautifully- coloured 
Hair, I before mentioned to have covered the Sides and part of the Back, 
Buy help of theſe Fins is performed Progreſſive Motion through the Water as 
a Fiſh; and by means of the Feet could creep along the bottom of the Sea, 
.asa Reptile. 
When I open'd it, I found a thin membranous Gullet, that led from the 
Mouth to the Stomach, about an Inch long. From this was continued 
ſtraight downwards, the Stomach, of a whitiſh Colour, and of a tough thick 
Texture, conſiſting of an outward and inward Membrane, with a fort of 
Carneous Subſtance between, reſembling ſomewhat in make, tho' not in 
Figure, the Gizard in ſome Fowl; 'twas as large as the upper Joint of a 
Man's little Finger. 'To this was annext the Inteſtine, of a very diftering 
Colour and Subſtance from the Stomach ; for 'twas reddiſh, ſoft and tender, 
and of a much ſmaller Cavity; *"twas continued almoſt directly, or with 
little Circumyolution, to the Anus. The Brains, Heart, Gills, Liver, or Parts 
for Generation, (if they have any) were hardly, if at all, to be diſtinguiſh- 
ed. 
The Muſcular Parts were very curious, large and diſtinct. One long 
continued Stripe of red fleſhy Fibres, about the ſixth Part of an Inch broad, 
ran directly along the middle of the back, from the Head down to the Tail. 
This fleſhy. Stripe ſent out from each ſide, like ſo many Rays, thirty ſix fe- 
veral pair of ſmaller lateral Muſcles, which by the conſiderable Interſtice be- 
tween, I could eaſily diſtinguiſh from each other; making ſo regular a Figure 
all together, that they might very aptly be reſembled to the Spine, or Back- 
bone, of the Paſſer Marinus, or common Plais-fiſh, when it is entire with 
all its Ribs, or tranſverſe Proceſſes ifluing by Pairs from both ſides of each 
Vertebræ, from the Head down to the Tail. In this manner every particu- 
lar Foot and Fin were ſupplied with their correſpondent Muſcles, to give 
them Motion, either together or apart, as the Neceſſity or Deſign of the 
Animal required. And moreover, conſidering this fort of Muſcular Me- 
chaniſm, with the taper ſhape of the Body, and likewiſe the Poſture and 
uſe of the many Prickles interſperſed among the Hairy Shag that covered 
the ſides; it ſeems very evident to me, that beſides its Progreſſive Motion, 
it had alſo the Power, (as have moſt of the many-footed Land Reptiles, 
and ſome Warter-Inſects I have obſerved) of Contracting its Body in ſuch a 
way, that bending its Head inwards, it roll'd the reſt of the Body round 
it as a Center, making a Figure like a Rope coil'd into a Helix; and in 
this Poſture, beſet almoſt quite round with ſharp Prickles {tarting out di- 
reQly forward, it guarded it ſelf from Violences that might annoy it. 
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This Animal, on many Accounts, I think, may be properly ranged with 
the Scolopendræ Marinæ deſcribed by Rondeletins ; but it may be diſtinguiſh'd 
from them, by calling it Scolopeudra Marina a Capite Latiori verſus Caudam 
ſeuſim gracileſcens, Limbo Pulcherrime Hirſuto Spinuliſque crebris interſtinc{y e 
Mari Hibernico. | 

Wien aaaad. The Downy Liſt that runs along the Back; bb, the two Triangular 
"14514435, Scales that cover the Anus; cocoa, the Verge of fine changeable Green 
and Red Hair that covered the ſides, and part of the Back; 4d d44d A d, 
the hard ſharp Prickles interſperſed among the Hair; eee ee, the Skin of the 
Belly; FF, ſeveral Inciſures reſembling Joints towards the Tail; gg 88, 
darker Spots in the Skin of the Belly; % hh, the Feet of each {ide the 
Belly; IIIIIV the Fins with their hairy Fringe behind the Feet; &, the 
large Mouth opened wide. X | | 
By Mr.Dale, 2, 1 obſerved at Harwich in 1698, divers of the Marine Animals brought 
. i up by the Fiſhermen, which they call S$ea-Mice. They are deſcribed by 
Rondeletius, and by Moufet and Fohnſon ( Figured under the Title of Phyſa- 
jus) but badly. 3 = 1 TEE 
ey Dr. Mo» 3. I think, if we'll ſuppoſe that Rondeletius ſaw what he deſcribes under 
on, the Title of Phyſalus, we can't imagine that He and I had the ſame Object 
de Piſcibus, before us. 'This will appear evident by comparing his Words with mine : 
E-15- F435: Por he ſays of his Animal; Ore caret ; whereas I ſay, the Mouth of mine 
was a very large Patulous Opening for the Bulk of the Animal: He ſays, I, 
Medio latior eft & extrema gracileſcunt, Pudendi Muliebris ſpeciem refe- 
rens; whereas I ſay, "Twas bigger at one end, and went taper, or gradually 
leſſenin g, towards the other ; He ſays, In Dorſo tumores parvi eminent, Verrucas 
Piſcatores noftri vocant; J am ſure I could obſerve none ſuch, but tay, The 
Back was covered with a ſhort ſoft. fort of Down, in Colour, Texture, and Sub- 
ſtance like that which grows on the Leaf of Tuſſilago: Venenatum experti ſuns, 
ſays he; whereas I found two of the Scolopendra's I deſcribed in the Stomach 
of an Animal that had devoured them, and digeſted one as its Natural 
Food and Suſtenance ; from whence we may conclude that they are not 
Poiſonous; and beſides Rondezetiys his Icon agrees exactly with his own 
Deſcription ; whereas it neither agrees with my Deſcription, nor my Fi- 
8 1 | 
Ms i. But I have lately, in the Acta Med. & Phil. Hafu. of Tho. Bartholine, 
met with the Figure of a Sea-Inſect under the Name of Vermis Aureus ve! 
Species Eruce Marine rarior, which I am confident is the ſame with mine; 
tho Bartholine's Figure is faulty, and the Deſcription ſhort, falſe and imper- 
fect. „ „ 5 . 
b. bell. I: And Iam apt to think that Ulyſſes Aldrowandus deſign'd our Scolopendra 
5. Cape15- by the Scolopendra Marina Lato Corpore Subcaſtaneo velut Pedibus innimeris 
Iuongiuſculis Aurei Coloris; though his Icon be much worſe than Barthboline's, 
| — requires ſome. Strength of Phancy, to gueſs whether it be really ſo or 
nor. 


LXXII At 


( 837 ) 


LXXII. At Sir Ta, Tham's, 1 lately ſaw four very large Carps that a Boy 
took with his Hands in the Heat of the Day: His way was this, he ade e 
into the Pond, and then returning to the Sides, he would grope them out in N Tenbfel 


J. Templet, - 


the Sedge or Weeds, and tickling them with his Fingers under the Belly, “s 7. 6066. 
quickly removed his Fingers to the Gills, and threw them out upon the 
Land; and this he did not in a narrow, but large Pond, of about an Acre 
of Ground. He knows when he is upon the Carps Layer, (if I may ule that 
Term,) by the warmth of the Water, and then he immediately repairs to 
the Sides to purſue his Game. 1 

L may here note, that Carps, and I ſuppoſe all other Fiſh that keep near 
the Bottom, keep always in a Shoal. And when they move from one place 
to another, they raiſe he Mud in the Heat of the Day; fo that you may ea- 
fily obſerve, what Road they travel, by a muddy IJ incture near the bottom 
of the Water; and that ſo certainly, as you cannot eafily miſs of cover- 
ing the greateſt part of them with a Caſt-net. 


LXXIII. From Lamport towards Bridgewater, Eels are ſo cheap in the u. 0:7, 


Froſts of Winter, that they vend them for little. 'Their Abundance is 1 3 
fFullyiin Froſts 


from hence, that as People walk in the Froſty Mornings, on the Banks ;: S mend. 


of the River, they diſcern towards the edges of the Banks, ſome Parts not Mee, H Dr. 
h he reſt, by ; where ſearching the Hol they ts. . 3 
oar, as the reſt, but green; where ſearching the Holes of the Banks, they i. l. 3:3, 


find heaps of Eels. 


XXIV. I have lately met with Relations of two very large Eels, caught he- n 
upon the Coaſt of Ffſex ; they both had all the Characteriſing Notes of the 2 
Ee], and: wanted thoſe Barbles which the Eel ſometimes hath not, but the 236. 51% 
Conger is never without. The firſt was taken ſomewhere about Crick/ca : 

Its ee from the Tip of the Noſe to the Tail's end, was five Foot eight 
Inches; and in Circumference it was twenty two Inches. The other was ta- 
ken in Malden-Channel, about a Mile below the Town; the length of which 
was ſeven Foot; the Circumference twenty ſeven Inches, the Weight thirty 
ſix Pound, and out of its Belly was taken five Pounds of Fat; its Skin was 
black, and being ſtuft, is ſtill preſerved at Malden. This Fiſh was ſuppoſed 
to have been brought down thither by the great Floods, at the breaking of 
the laſt Froſt, becauſe of a Hurt it had on its Back, which the Fiſherman who 
caught it, told me he did conjecture might be from ſome Mill it muſt. pals . 
through. 7 


LXXV. 1. The Reaſon of the Difficulty of diſcovering the manner of the r,, ....... 


Generation of Eels, is the different way of Generation, and that they breed in ' Felt. 


Hbruarys A time when few are taken but what are preſerved in Trunks or itz gl. 
Ponds, where they. breed not. This I examined two Years ſince, in ſome taken !. 654. 

at a Mill, in which Holes they breed, eſpecially near gravelly Shallows ; 

and found one with.Egg, another with ſix young ones, in the great Inteſtine, 


which 


— — — — 
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which I call the frait [Bowel that deſcends immediately from the Py{cy,; 
until the Winding begins. They were faſtned to very ſmall Placents 

each, which was fixed to the Inteſtine ; the Meſeraicks at that time were very 
turgid. The Eggs were on the Outſide of the Inteſtine. It is certainly vi- 
viparous and feeds not, at leaſt groſs in the Winter; during all which, 
they lie ſtill till they have diſcharged their Young. The Parts diſtinguiſh. 
ing the Sex are diſcoverable ; thoſe of the Male affix to the Extremity of 
the Kidney ; the Female had a ſlender Gland tranſverſly lying near the Bow- 
el; but of this I dare not ſay much. 0 | 

In Salt Water-Feles, I have not found the like, though ſearch'd for; be- 
cauſe I am of Opinion, they do not breed, but are the ſame with the Freſh 
Water ones, ſince ſuch Multitudes of freſh Water Eels go down to the 
Sea, and cannot return, yet are never taken at Sea, among the many 
brought hither ; and there are Ve/;gia of their Beards in the freſh Water 
Ones. 


/ M Dae, 2. That the Generation of any Animal cannot be Equivocal or Sponta- 
l. 7:92 neous but from animal Parents, hath been ſo well by many undeniable Ar- 
guments aſſerted, and by multiply'd Experiments confirmed, by thoſe fa- 
mous and celebrated Virtuoſi, Malpighius, Redi, Swammerdam, Leewenhoeck, 
Mr. Ray, and others, that I think there is no Room to doubt but that 
Eels have the ſame Original: But it is much diſputed amongſt the Learned 
Naturaliſts whether Eels have diſtinct Sex, or are Hermaphrodite. Mr, Allen 
affirms, the Parts diſtinguiſhing the Sex to be diſcoverable, but Mr. Leewen- 
 hoeck could never find any ſuch thing; for all thoſe that he hath diſſected, 
he declares, were provided with an Uterys ; from hence he doth conjecture 
them to be Hermaphrodites, and beſides the Uterus, to be provided with Maſ- 
culine Seed. aro 
Another Controverſy about the Generations of Hels is, whether they are 
Oviparous or Viviparous. „ 
I find many ingenious Perſons, who firmly believe them to be Oviparous ; 
but their Sentiments are contrary to the Obſervations of Malter Chetwynd, 
Eſq; who in the Month of May, found them to be Viviparous, by cutting 
open the red Fundaments ef the Females, from whence the young Eels 
would iſſue forth alive. N TIS 
And although Mr. Allen affirms them to be certainly Viviparous, yet 
his Obſervations concerning the Place of their Conception, I cannot con- 
ceive to be conſonant to that Care and Induſtry of Nature, in providing 
convenient Receptables for preſerving the Fatys ; neither is it agreeable 
to Reaſon to believe, that when Nature hath provided an Uterys in all A- 
nimals, not only the Viviparous, and ſuch as only cheriſh the Embryo in 
Utero, but in the Oviparous alſo and Inſects, the Eel and Xiphia, or 
 Sword-fiſh, ſhould be the _ Animals without it; much leſs that the 
Guts, appointed by Nature, for the Secretion of Nouriſhment, and the 
Expulſion of the Fæces, and are always in Motion, ſhould be the Place 


of 


CDT : 

of Generation in any Animals, though we may allow Eels not to feed Groſs 
in the Winter. On the contrary, that the Eel hath an Uterys, is aſſerted 
by Mr. Leewenhoeck, who never found them without; which perhaps is that 
Part — Mr. Allen names. a ſlender Gland, tranſverſly lying near the 
Bowel. 1 1 | | | 
Beſides, Nature having in all Animals, Oviparous as well as Viviparous, hi- 
therto diſſected, provided not only an Nerus, but alſo Tubes (firſt oblerved' 
by. Fallopius) for the conveying the Ovuum from the Ovarium to the Uterns,, 
another great Difficulty and. Objection lieth againſt Mr. Allen's Obſervati- 
ons; and in which indeed he ſeems to contradict himſelf; for whereas he 
faith, that in one Eel he found Eggs, and thoſe on the outſide of the Inte- 
teſtine, but in the other, ſix young Ones, each faſtened to a ſmall Placenta, 
and thoſe within the great Inteſtine, how and by what Paſſages could thoſe 

Eggs come into the great Inteſtine; to be formed and invigorated, unleſs we 
may ſuppoſe they do, like the Embryo's of ſome fort of Inſects, which for 
the Conveniency of Food. eat their own way into their heterogeneous, or aſ- 
ſumed Matrices 9. > : 


LXXXVI In April 1669, at Meſ-Cheſter, I met with a young Porpus,caught 91% en, 
upon thoſe Sands. The length was three Foot ſeven Inches; a ſtring of two the Ana- 
Feet and two Inches, girded him.in the thickeſt place ; the ſhape of is Body doth 5 
was not much unlike that of a Tunny-ſiſb, only his Snout longer and ſharper, . J. Bay. 
his Skin was thin, ſmooth, and without Scales; in an old and well grown FIG 363-0204; 
its like the Skin may be thick and tough, as Rondeletius repreſents it. His 
Fins are cartilaginous, and flexible, not ſharp or prickly, as the Ancients re- 
port them, On his Back he hath only one, which was diſtant from the tip of his 
Snout one Foot and nine Inches, and the Baſis of it is in length five Inches and 
a half; ſo that meaſuring from the tip of his Snout to the end of his Tail, it 
was ſituate ſomewhat below the Middle of the Fiſf's length. On the Belly it 
had only one pair of Fins nine Inches an a half diſtant from the tip of the lower 
Mandible, much about the Place where the foremoſt pair of Fins in other Fiſhes 
uſually grow. The Tail is forked, of the Figure of a Creſcent, the Breadth 
thereof from Angle to Angle 11 inches; and the Plain of it lies parallel to the 
Horizon, as. in all others, I ſuppoſe, of the Cetaceous Kind; the Reaſon where- 
of I conceive to be partly to ſupply the uſe of the hindmoſt pair of Fins in o- 
ther Fiſhes, which ſerve to balance the Body, and keep it up in the Water; 
and partly to. facilitate the. Fiſh's Aſcent to the top of the Water, to which he 

| can immediately raiſe himſelf. by a light Jerk of his Tail, thus placed for the 
| ule of Reſpiration, which is neceſſary for him. _— | 

For doubtleſs, if. violently detained under Water, he would in a ſhort. 
time be ſuffocated or .drowned. Immediately under the Skin lay the Fat, 
which, as IJ remember,, our. Seamen call the B/ubber ; it was firm, full of 

| Fibres, and in this ſmall. Fiſh. of an Inch "Thickneſs, encompaſſing and en- 
cloſing the whole Body, Back, Belly and Sides. The Uſe whercot I con- 


ceived. to be, 1. To keep the cold Water at a Diſtance from the Blood, 
; ; which. 
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which is, I believe, actually and to the Touch hot. 2. To keep in the hot 
Steams of the Blood from evaporating, by that means alſo preſerving and 
maintaining its natural Heat. 3. Perhaps alſo, to lighten or counterpoiſe 
the Body of the Fiſh, which would otherwiſe be too heavy to move and ſwim 
in the Water. Under the Blubber lay the muſculous Fleſh like to that of 
Quadrupeds, but of a darker Colour. 11 ES 
The Body was divided into three Regions, or Ventres, like a Quadruped, vis. 
Head, Breaſt, and Belly. The Veſſels and Vſcera in each Venter, for the main 
the ſame as in Quadrupeds; the Abdomen was encompaſſed about with a 
ſtrong Peritonæum; the Guts joyned to the Meſentery, and of a very great 
Length, by Meaſure 48 Foot, without any Difference or Diſtinction of great 
and ſmall, neither was there any Blind Gut, or Appeudix, that I could find; 
the Stomach was of a ſtrange Make, being divided into two large bags, be- 
fide other ſmall ones; I found nothing in it, but a good Number of thoſe 
little long Fiſhes, which our Fiſhermen dig out of the Sands at Low-water, 
and therefore called in {ome Places Sand-Eels, by ſome they are called Laun- 
ces, and by Geſner, Ammodytæ. The Liver was of a moderate Size, ſituate in 
the Right-ſide, and divided into two Lobes, having no Ciſis Pellea, or Re- 
ceptacle of Gall annexed. The Pancreas large, ſticking cloſe to the 3d. Bag of 
the Stomach, into which alſo its Dufus enters, and empties it ſelf. The 
Spleen was {mall and roundiſh : The Kidneys large, ſticking cloſe to the Back, 
and lying contiguous one to the other, made up of many little Kernels, like 
to, but much leſſer than thoſe of an Ox, of a flat Figure, having no Pelvis in 
the Middle, but the Ureters going out at the lower End, The Urine-bladder 
was oblong, and little for the bulk of the Animal, having on each fide a 
round Ligament, made of the umbilical Arteries degenerating : The Penis 
long, ſlender, having a ſmall ſharp Glams; it appears not outwardly, but lies 
hid in its Heath within the Body, doubled up, or rather reflected, in the 
Form of the Letter S. as is that of a Bull. The Teſticles lie within the Cavi- 
ty of the Abdomen on each fide, as they do in an Hedge-hog, and ſome other 
e e of an oblong Figure; for their internal Subſtance, ſeminal Veſ- 
ſels, both Præparautia and Deferentia, Epididymides, Vas Pyramidale, Corpus 
Varicoſum, and Glandulæ Proſtatæ, exactly like to thoſe of Quadrupeds. 'The 
ſeminal Veſſels perforate the Urethra with many little Holes, whereof four are 
moſt conſpicuous, ſomewhat above the Neck of the Bladder. 
It had fix ſhort Ribs that had no Cartilages, and ſeven that had Cartilages, 
on each ſide, I mean. The Breaſt-bone was very ſmall, the Diaphragm 
Was Muſculous, as in Quadrupeds. The Heart large, included in a Pericar- 
dium, had its two Ventricles, Arteries and Veins ; a Word, in the whole Stru- 
cture and Subſtance of the Heart and Lungs agreed exactly with that of 
Qurdrupeds. The Wind-pipe was very ſhort, as it muſt needs be, the Fi: 
having no Neck, the Larynx at top was of a ſingular Figure, running 


ou with a long Neck, and a Nob at the End like an old-faſhioned 
or. 3 | | | 


The 
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The Pipe in the Head, through which this kind of Fiſh draw their 
Breath, and ſprout out the Water, lies before the Brain, and ends outwardly in 
one common Hole, but inwardly it's divided by a bony Septum, as it were, 
into two Noſtrils; but below again it opens into the Mouth in one Hole. This 
lower Orifice is furniſhed with a ſtrong Sphin&er, whereby it may be ſhut 
and opened at Pleaſure, and above this Sphincter the ſides of the Pipe are 
lined with a glandulous Fleſh, which if you preſs, you will ſee ſtart out of the 
many little Holes, or Papillæ, into the Cavity of the Pipe, a certain glutinous 
Liquor. Above the Noſtrils is a ſtrong Valve or Membrane, like an Fpiglottis, 
which ſerves to ſtop the Pipe, that no Water get in there againſt the Fiſh's 
Will. Within the Hſtula are fix blind Holes, having no Outlet; four tending 
toward the Snout, two above the Valve that ſtops the Noſtrils, and two beneath 
it, and two tending towards the Brain, having a long but narrow Cavity for 
the uſe of Smelling, as I conjecture ; tho* opening the Brain, I could find nei- 
ther Olfa&tory Nerves, nor Proceſſus Mammill res. | 
The Eyes are ſmall, conſidering the bigneſs of the Fiſh, and ſituate at a 
good Diſtance from the Baſis of the Brain; the Snout is long, and furniſhed 
with very large Muſcles to root or turn up the Sand at the bottom of the Sea 
for to find Fiſhes, as appears in that we found nothing in his Stomach but 
Sand-Eels, which, as was intimated before, lie buried in the Sand. 'The 
Brain and Cerebellum are, for the Subſtance and A fractus of them, the ſame 
with thoſe of ©yadrupeds, only differing in the Figure, as being Shorter; 
but what they want in Length, they make up in Breadth. They have alſo 
the Ike Teguments called Dura and Pia Mater; fix or ſeven pair of Nerves, 
beſides the Optick ; the ſame Ventricles, only in the Medulla oblongata we ob- 
ſerved not thoſe Protuberances call'd Nates and Tees. The Skull ¶ Cranium) 
is not ſo ſtrong and thick as in Quadrupeds; but articulated after the fame 
Manner to the firſt Vertebræ of the Back-bone. This largeneſs of the Brain, 
and Correſpondence of it ro. that of Man, argue this Creature to be of 
more than ordinary Wit and Capacity ; and make to ſeem leſs fabulous 
and improbable thoſe ancient Stories related by Herodotus, Pliny the Elder, 
and Pliny the Younger. | ns 
In each Jaw it had forty eight 'Teeth, ſtanding in a Row like to little blunt 
| Pegs, the Tongue was flat, above an equal Breadth to the very tip, which was 
| *"Toothed or Pectinated about the edges, tied firmly down to the bottom of 
| the Mouth all along the middle, as Ariſtotle truly faith. ED 
Whence I cannot but wonder that Rondeletius ſhould herein contradict 
Ariſtotle, and affirm, contrary to Truth, as I believe) quod Delphinis Lin- 
| gua eft mobilis, que modo exeri modo condi poteſt ; unleſs perchance in this Par- 
| ticular the Dolphin differs from the Porpus. For the Porpus is, as I take it, 
the Phocæna of the Ancients, which is a leſſer fort of Dolphin, and not the Del- 
| Phmus ; at leaſt if the Fiſh we are deſcribing were a Porpus; for the Teeth of 
| this -Fiſh were leſſer than, and of a different Figure from thoſe in the Jaw 
of the Dolphin we got beyond Seas, yet is the Difference not great between 
the Dolphin and Phocaua. As for that Fiſh, which our Seamen now a-Days call 
Vol, IL Ppppp 7 
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the Dolphin, and which, as it is deſcribed by Mr. Terry and Ligon, hath Teeth 
on its Tongue, ſmall Scales, is Finn d like a Rock, of a pleaſant Smell and 
Taſte ; what it is I know not, but I am ſure it is toto Genere different from the 
Dolphin of the Ancients. e | 
We obſerved not in this Fiſh any Noſtrils, beſides thoſe in the F;ula, nor 
any Ear-holes or Meatus Auditorii at all; wherein alſo Ariſtotle agreeth with 
us, which yet Rondeletius found out near the Eyes. But we obſerved in the 
Skull a Bone, anſwering to the Os Petroſum, which. moſt certainly was the 
Uſe of Hearing. . 
As for the fame Porpus, I agree with Geſuer, that it was ſo called, Qua- 
Porcus Piſcis, moſt Nations calling this Fiſh Porcus marinus, or the Sea-/wine, 
Indeed it-reſembles a Swine in many Particulars, as the Fat, the Strength 
of the Snour, Oc. . 


J venomous LXXVII. Forte ex Diſſectione Delphini, ante Dies tres minimum mortui, 
__ i admodum leviter Digitum vulneravi ab interna Parte; at citra Sanguinem 
a Porpus, / feilicet ſimplici Dentis Raſura. Nihil autem Mali inde ſenſi ad Quartum 
eee uſque Diem; quo tempore cum quodam Livore Digitus paululum intumuit 
4uů Articulum. Malum indies ſerpebat, adeo ut, intra alios quatuor, Digitos 
duos infeciſſet; tertiuſque tandem Digitus male ſe habuit. Plurima ex Con- 
cilio Chirurgorum adhibui, at parum profuerunt, jam Manus correpta eſt, 
Dolorque Carpum invaſit, ex hoc autem Fomento primum ſtetit. (R. Aguz 
Spermatis Ranarum Ivi. Boli Armen. 31S. f. Vitrioli Albi Jiiii. m.) Calide bis 
quotidie admodum eſt. Item interdum alio modo (R. Vitrioli Albi Combuſti 
Boli Armeniac. an. Jiiii. Camph. Ji. Aq. communis tb. viii. m. f. Collyrium.) De- 
inde Nutrito impoſito & ſuperinjecto Emplaſtro ex Dolo & Diapalma, con- 
valui ex hoc inuſitato ac improviſo Malo. Præter Livorem autem, qui ſatis 
Venenum indicabat, Moleſtus ac Odioſus quidam Pruritus, an Igniculus 
dicam, me Dies, Nocteſque vehementer angebat, Cuticulam Partium cor- 
reptarum ex toto perdidi ; Digiti autem ad Vires ſuas non niſi poſt aliquo: 

Menſes reſtituti ſunt. | N N 


Pifonousrih ͤ EXXVIII. The Fiſh that are here, (at Ne- Providence one of the Bahama- 

ee the Hands) are many of them Poiſonous, bringing a great Pain on their Joints, 

lands, by Mu. who eat them, which continues ſo ſor ſome ſhort time, and at laſt with 

I two or three Days Itching the Pain is rubb'd off. Thoſe of the ſame Spe- 

7 cies, Size, Shape, Colour and Taſte, are one of them Poiſon, the other not 

in the leaſt hurtful; and thoſe that are, are ſo only to ſome of the Compa- 

ny; the Diſtemper to Men never, that we hear of, proves Mortal. Dogs 

and Cats ſometimes eat their laſt. In Men that have once had that Diſeaſe, 

upon the firſt eating of 'Fiſh, though it be thoſe that are wholſome, the 

RE Poiſonous Ferment in their Body. is revived-thereby, and their Pain. increa» 

Male ih. ſed. 2 

ig alont | | | 5 

„ . . LXXIX. 1. An underſtanding and hardy Seaman gives this Account of the 

*7 Hhale-Fiſhing about the Bermudas; that tho' many Attempts of. Maſtering 


me 


Ps. 


5 „ 
the Whales of thoſe Seas had been unſucceſsſul, by reaſon of the extraordinary 
Fierceneſs and Swiftneſs of theſe monſtrous Animals; yet the Enterprize was 
lately renewed ; and fit Perſons having been out at Sea 17 times, and faſte- 
ned their Weapons a Dozen of times, they kill'd in theſe Expeditions, two old 
Female Whales, and three Cubs, whereof one of the old ones, from the Head 
to the Extremity of the Tail was 88 Foot in length, by Meaſure, its Tail 
| being 23 Foot broad, the ſwimming Fin 26 Foot long, and the Gills three 
Foot long, having great-Bends underneath from the Noſe to the Navel, upon 

her after-Part, a Fin on the Back, being within paved (this was the plain Sea- 
man's Phraſe) with Fat like the Cawl of a Hog. The other old one, he ſaid, 
was tome 60 foot long: Of the Cubs, one was 33, the other two much about 
25 or 26 Foot long. 'The Shape of the Fiſh, he taid, was very ſharp behind, 
like the Ridge of a Houle ; the Head pretty bluff, and full of Bumps on both 
fides, the Back perfectly black, and the Belly white. 8 

I heir Celerity and Force he affirmed to be wonderful, inſomuch that one 
of theie Creatures which he ſtruck himſelf, towed the Boat wherein he was, 
aſter him, for the ſpace of fix or ſeven Leagues in three quarters of an Hours 
time. Being wounded, he faith, they make a hideous roaring, at which all of 
that kind that are within Hearing, come towards that Place where the Animal 
is, yet without ſtriking or doing any Harm to the wary. He is of Opinion, 

that this Fiſh comes neareſt to that tort of Whales which they call the Zauber- 
tes; they are without 'Teeth, and longer than the Greenland-Ibales, but not ſo 
thick. That they fed much upon Gratis growing at the bottom of the Sea, 
was ſeen by cutting up the great Bag or Maw, wherein he had found in one 
of them about two or three Hogſheads of a greeniſh graſſy Matter. 
I be largeſt ſort of theſe Whales might afford ſeven or eight Tuns of Oyl, 
if well husbanded ; the Cubs yield but little, and thar is bur a kind of Jelly, 
'That which the old ones render, doth candy like Pork's Greaſe, yet burneth 
very well. He obſerved that the Oyl of the BJ::bber is as clear and fair as any 
Whey ; but that which is boil'd out of the Lean interlarded, becomes as hard 
as Tallow, ſpattering in the Burning; and that which is made of the Cawl 
reſembleth Hog's Greaſe. He affirms, that though this Greaſe be boyling, yet 
one may run ones Hand into it without ſcalding ; to which he adds, that it 
hath a very healing Virtue for Cuttings, Lamenels, Gc. the Part affected be- 
ing anointed therewith 

 Thetime of Catching theſe Fiſhes is from the Beginning of March to the 
End-of May; after which time they appear no more in that Part of the Sea, 
but retire, as it is thought, into the Weed- beds of the Gulf of Florida, it ha- 
ving been obſerved, that upon their Fins and Tails, they have Store of (Iams 
or Harnacles, upon which the ſaid, Rock- weed or Sea-Tangle did grow, a Hand 
long; many of chem have been taken off them, of the Bignels of great Oy- 


ſter-Shells. 


The ſame Perſon ſaith, that ſince his former account there hath been taken» 8. f. ire; 


by order of the Bermudas-Company, 16 of thoſe Whales, the Oyl whereof, to 
the Quantity of go or 60 Tuns, arrived in Ireland ſome few Months ago. 
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He adds, that about two Years ſince, there ſtranded upon the Coaſt of 

Neu-England, a dead Whale of thar fort which they call Trampo, having Tecth 

reſembling thoſe of a Mill, and its Mouth at a good diftance trom, and under 

the Note or Trunk, and ſeveral Boxes or Partitions in the Note, like thoſe of 

the 'Tails in Lob/ters, and that being opened, there run out of it a thin Oily 
Subſtance, which would candy in time; after which the Remainder bein 


a thick fatty Subſtance, was taken out of the fame Part with a Scoop. Ang | 


this Subſtance he ' affirmed to be the Sperma Ceti; adding further, that the 
Blubber, as they call ir, it ſelf, of the fame fort of Whales, when ſtewed 
yields on the top a Creamy Subſtance, which taken off, and thrown upon 
White Wine, lets fall a dirty Heterogeneous Sediment, but what remains a- 
loft, affords a Sperma-Ceti-like Matter. 3 3 
He concludes his Relation w'th obſerving, that theſe Whales were to be 


met with between the Coaſt of New England and New Netherlaiid, where they | 


might be caught eight or nine Months in the Year ; whereas thoſe about he 
Bermudas are to be found there only in the Months of February, March, and 
April. | „ 

Concerning the Death of the Whale, which hath been related to have 
ſtranded upon New Fngland, it is not very improbable but that it may have 
been kill'd by a certain Horny F;ſh, which is ſaid by Mr. Terrey, in his Lofts 


hidia Voyage, to run his Horn into the Jhale's Belly; and which is known | 


there ſnapping it : ſunder, as happened not long ſince to an Engliſh Veſlel in 
the Meſt-Indian Seas. „ 5 

3. W een two or three Years in the Spring-time, and fair Weather, 
they take ſometimes, one, two or three J//hales in a Day. They are leſs, I hear, 
than thoſe in Greenland, but more quick and lively; ſo that if they be 
ſtruck in deep Water, they preſently make into the Deep with ſuch Vio- 
tence, that the Boat is in Danger to be haled down after them, if they cut 
not the Rope in time; therefore they uſually ſtrike them in Shoal-Water. 
They have here very good Boats for that Purpoſe, Mann'd with fix Oars; 


ſometimes to run his Horn into Ships, perhaps taking them for J/hales, and 


ſuch as they can row forwards or backwards, as Occaſion requireth. They 


row gently to the Whale, and fo he will ſcarcely ſhun them; and when 


the Harpinecr, ſtanding ready fitted, ſees his Opportunity, he ſtrikes his 


Harping Iron into the Whale about or before the Fins, rather toward the 
Tail. Now the Harping- Irons are like thoſe which are uſual in England in 
ſtriking Porpus's; but of ſingular good Metal, that will not break, but wind, 
as they ſay, about a Man's Hand. To the Harping- Iron is made falt a ſtrong 
Lythe Rope, and into the Socket of that Iron is put a Staff, which when 
the Whale is ſtruck, comes out of the Socket, and ſo when the Whalc is 
ſomething quiet, they hale him up by the Rope, and it may be, ſtrike 
into him another Harping-Iron, or lance him with Lances in Staves till they 
have kilFd'him. I do not hear that they have found any Sperma Ceti in 
any of theſe //hales; but J have heard from credible Perſons, that there 
is. a kind of ſuch. as have the Sperma at. Elutberia, and others of the Baz 


bon 
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hama-Wands (where alſo they find often Quantities of Amnbergrecſe;) and 
that 5 have great core (which ours have not,) and 55 ot Mer 
One of this Iſland of Bermudas ( job: Perinchief) found one there dead, dri- 
ven upon an land; and though 1 think, ignorant in the Buſineſs, yet got a 
{1 great Quantity of Sperma Ceti our of it. It teems they have not ſo much Oil 
1 as ours; but the Oil, I hear, is at firſt, like Sperma Ceti, but they clarijic it, I 
1 think, by Fire. N = | 


4 4. We have in theſe Seas about Bermudas great ſtore of Whales, which in 5 Rich: 
3 March, April and May, uſe our Coaſt. I have my felt killed many of them. . 
3 Their Females have abundance of Milk, which their young ones tuck out of 
the Teats, th t grow by their Navel. They have no "Teeth, but feed on Moſs, 
growing on the Rocks at the bottom, during theſe three Months, and at no 
other Seaton of the Year. When that is conſumed and gone, the Whales go 
away alio. Theſe we kill for their Oil: But there have been Sperma-Ceti- 
Whales, driven on the Shore, which Sperma {as they call it) lies all over the 
Bodies of thoſe Whales. 1 heſe have diverſe Teeth, which may be about as 
. 
1 have been at the Bahama-Iſlands, and there have found of the fame ſort 
of Whales dead on the Shore, with a Herma all over their Bodies, but I could 
never hear of any of that fort that were killed by any Man ; ſuch is their 


7 Ficrceneis and Swiftneſs. One ſuch Whale would be worth many Hundred 
I Pounds. They are ſtrong, and inlaid with Sinews all over their body, which. 
may be drawnout thirty fathom long. „ 


LXXX. 1. I conjecture that Fiſhes, by Reaſon of the Bladder of Air that n. 4 
is within them, can ſuſtain or keep themſelves in any Depth of Water; for yoga 
the Air in that Bladder being more or lels compreſſed, according to the s, .. . . 
Depth the Fiſh ſwims at, takes up more or leſs ſpace ; and conſequently ''4' „ 


the Body of the Fiſh, part of whoſe Bulk the Bladder is, is greater or lets 


{1 according to the ſeveral Depths, and yet retains the ſame Weight. Now 
# the Rule de Inſidentibus Humido, is, that a Body that is heavier than fo much. 
1 ö Water, as is equal in Quantity to the Bulk of it, will ſink; a Body that 
: S is lighter will ſwim; a Body of equal Weight will reſt in any Part oi the 
4 Water. By this Rule if the Fiſh in the middle Region of the Water, be of 
3 equal Weight to the Water that is commenturate to the Bulk of it, the Fiſh 


will reſt there without any 'Tendency upwards or downwards: And'if the 
Fiſh be deeper-in the Water, the Bulk of the Fiſh becoming lets by the Com- 
preſſion of the Bladder, and yet retaining the fame Weight, it will fink, and 
reſt at the bottom: And on the other fide, if the Fiſſi be higher than the mid- 
dle Region, the Air dilating it ſelf, and the Bulk of the Fiſh conſequently in- 
ereaſin z, but not the Weight, the Fiſh will riſe upwards, and reſt at the Jop 
of the Water. | 
Perhaps the Fiſh by ſome Action can emit Air out of his Bladder, ard. 
| afterwards out of its Body; and alſo, when there is not:enough, Lake in Air, 
and convey it to this Bladder ; and then it will not be wondred, — N 
e 5 thould 
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ſhould be always a fit Proportion of Air in the Bodies of all Fiſhes, to ſerve 
their uſe according to the Depth of Water they are bred and live in : Fer- 
haps by ſome Muſcle the Fiſh can contract this Bladder beyond the Preſſure 
of the Weight of Water. Perhaps the Fiſh can by its ſides, or ſome other 
Defence, keep off the Preſſure of the Water, and give the Air leave to dilate 
it ſelf, In theſe Caſes the Fiſh will be helped in all intermediate Diſtances, 
and may riſe or fink from any Region of the Water without moving one Fin, 

3»Mr.Boyle 2. Jo determine whether a Fiſh doth riſe or ſink in Water by Conſtricting 
7 „ or Expanding himſelf ; take a Bolt-head with a wide Neck, and having fil- 
led it almoſt f. Il with Water, put into it ſome live Fiſh of a convenient ſize; 
that is, the biggeſt that can be got in, as a Roche, Perch, or the like; and 
then draw out the Neck of the. volt- head as {lender as you can, and fill that 
alſo with Water. Then obſerve the Motion of the Fiſh, and if upon his 
finking you perceive the Water at the ſlender Top does ſubſide, you may inter, 
he Contracts himiſelf; and if pon his riſing, the Water be allo raiſed, you 
may concl de, he Dilates himſelf. _ 5 
Mr. Ray. 3. 1 think that hath hit upon the true uſe the Swimming-Blad- 
*.115-p.349. der of Fiſhes. For 1. It hath been obierved, that if the Swimming-Bladder 
of a Fiſh be pricked or broken, ſuch a Fiſh ſinks preſently to the Bottom, 
and can neither ſupport nor raiſe up it ſelf in the Water. 2. Flat-fiſhes, as 
_ Soles, Plaiſe, E5c. which lie always groveling at the bottom, have no ſwim- 
ming Bladder: that I could ever find. 3. In moſt Fiſhes there is a manifeſt 
Channel leading from the Gullet, or upper Orifice of the Stomach, to the ſaid 
Bladder, which wi: hout doubt ſerves for conveying Air thereunto: But there 
is a Valve, or {ome other Contrivance to hinder the Egreſs of it, io that you 
ſhall fooner break the Bladder than force any Air out by this Channel. 
Yet in Sturgecus, Mr. I Uoughby hath obſer ved, that preſſing the Bladder, 
the Stomach preſently 1welled : So that it ſeems in that Fiſh the Air paſles 
freely both ways. | TE 5 
I verily think there is in the Coat of this Bladder a Muſculous Power to 
contract it when the Fiſh liſts: For, in many Fiſhes it is very thick and 
opake, like the Coat of an Artery (which hath, as Dr. Willis obierves, ſuch a 
Muſcular Faculty) as for Example, in all the Cod-kind ; in ſome, v. g. the 
Hake, call'd in Latin Merlucius, it is inwardly covered with a Red Carneous 
Subſtance, which I take to be Muſculous Fleſh ; in others it is forked at the 
Top, and to each Horn hath a Muſcle affixed. Now the Muſculous Force 
need not be great, being ſtill aſſiſted by the Water, as the Fiſh deſcends ; the 
| Preſſure of tne Water being much greater at the bottom, than at the Top. 
| The Power allo of dilating the Abdomen by the Muſcles, aſſiſts thoſe Fiſnes 
1 to riſe, whoſe Natural Place is towards the bottom: And the Air compreſſed 
| in the Bladder dilating ir ielf as the Fiſh aſcends, facilitates that Action of the 
| Muſcles. Bur'thoie Fiſhes that deſcend by contracting the Bladder, letting 
the conrratiing Muſcle ceale to act, will rite again of their own Accord, the 
Air within dilating it ſelf; as we ſee inGlaſs-Bubbles, by Compreſſion of the 


Air in them deſcending, which as ſoon as the Force is removed, alcend with- 
| out more ado, | 


Beſides 
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Beſides the flat Fiſhes I before mentioned, all the Cartilaginous Kind, 
as well flat as. long, want Swimming Bladders: What Courts they uſe to 
Aſcend and Defcend in the Water, I know not. Many of the Eel- kind (not 
all) have Swimming Bladders, yet can they hardly raiſe themſelves in the 
Water, by reaſon of the length and weight of their Tails: I ſuppoſe, the 
Air-Bladder being near their Heads, helps them to lift up their Head and 
Fore-· part. | 3 
LXXXI. I have obſerved in the Eyes of Fiſh, that the Proceſſus Ciliaris is n. bu of 
not faſten d to the joy ning of the Cornea or Sclerotis, as in all other Ani- %% & . 
mals that I diſſected, ſo as to hinder the Watery Humour to go any further er 
backward. For I conſtantly obſerve, that the Humor Aqueus may move a7'* 
good way backward in ſome, and in others almoſt as far as the Optick 
Nerves. And in as many Fiſh as I could conveniently examine carefully, I 
have found a Membrane which covered the Tunica Cornea, fo as not to let 
any Water come to it. This anſwers the Membrana Ni#itans in Fowl, and 
reaches on all ſides to the Cutis of the Fiſh- to which it is faſtened. This is 
Tranſparent, and pretty Thin; and ſo is all the Cornea, if compared to that. 
of Quadrupeds. es 1 8 | 
I have alſo obſerved that the Eyes of Fiſh, as well as thoſe of Fowl, are 
more or leſs-Cartilaginous: For the S$lerotis is a Cartilago ſui Generis, eſpecial- 
ly near the Cornea; and in the larger forts of them, I have found the whole 
Sclerotis ſuch a kind of a Cartilage. | 


EXXXII. Fiſh are remarkably different from all other Animals in many nega 
particulars. The moſt confiderable difference is their want of Lungs, and , e, 
their not Breathing : And yet it is neceſſary that ſomething ſhould ſupply %, 55 D. 
this in Fifhes, which may have the ſame Effect upon their Blood, as the Air gh, Fre- 
has upon ours, by entering into our Lungs, that is to ſay, to Divide andy. ais 
Diſſolve it, and render it fit for Circulation. Now we find no part in Fiſh 
more proper to produce this Effect than the Bronchia, that lie like ſo man 
Leaves upon each other under their Gills: For they receive the Water in by 
the Mouth, and return it by the Gills; or Receiving. it. in by the Gills, they 
Throw it out by the Mouth. Hence it is agreed upon by all, that the Water 
contains ſomething that produces this Effect, and this ſeems moſt probably 
to be Air. 5 

That there is Air in all Water cannot be doubted after this Experiment 

of M Marolle. He ſet a Veſſel of Water over the Fire, ſo as to drive out the 
Air from it. This Water he put into the Air-Pump to draw out the Air 
from it; and after that, fill'd a Vial with it, within two or three Fingers of the 

Top, which ſpace he left only full of Air, and ſtopt the Vial well; and by 
ſhaking it, the Water imbibed the Air, ſo as to. riſe up and quite fill the Vial. 

But we need not wonder that Fiſh cannot alſo live in the open Air.- Their 
Blood is naturally leſs Hot than ours, ſo that the natural Heat of ours would 
bs. a Fever in them, and Mortal: For the N tre of the pure Air is in too 

| | great i 


T ( 848 ) | 

great a Quantity, and too ſubtile, ſo that it diſſolves their Blood too much, 
and makes it too Fluid, whereas the Nitre in the Water is more groſs and 
in leſſer Proportion; whence it gives their Blood only. a Fluidity requiſite 
to keep it in its Natural State. Jo prove that it is in the Bronchiæ that this 
Diviſion is performed, we need but obſerve their Extraordinary Redneſ; 
above any other part of the Body; a Proof that the Blood is there more 
divided. Fiſh are alſo found to die in Water frozen over, which happens 
plainly from their Communication with the outward Air being hindred by 
the Ice. ; 4 

The Heart of Fiſh is different from that of other Animals in its havin 
but one Ventricle: For it has only the Vena Cava and the Horta that open 
into it, having no Lungs. So that by the Horta the Blood com es out of the 
Heart, which is branched into a thouſand Capillaries over the Bronchiæ, and 
is after Re-uniced ; which Re-union is made under the Baſis of the Craui- 
um; and becauſe the Blood, when once there, has no need of being forced 
higher upwards, they have no occaſion for a ſecond Ventricle for that pur- 
pole, as Terreſtrial Animals have. Ihe Re-union of theſe Capillaries of the 
Bronchiæ being made, they form two large Trunks, of which one proceeds 
towards the Head, and the other towards the lower Parts. 

Fiſh have a Diaphragm ; but not for the ſame Purpoſe as in other Ani- 
mals that Breathe. It is always ſtrait and tenſe, and perpendicular on the 
Vertebræ; it hinders the terminating Salts that exhale from the Inteſtines from 
coming to the Heart, which might cauſe ſome Alteration there. 

Their Stomach is Membranous; for Fiſh ſwallow down other ſmaller Fiſh 
whole, and ſometimes Earth. Wherefore tis needful to have a Power of 
Contracting and Straitning it ſelf, forcibly to break to pieces the hard 
Matters contained therein. Their Inteſtines make ſeveral great Windings 
:about ; a Sign the Fermentation is but flow therein ; which is made up by 
the length of the Inteſtines. The Liver has much the ſame Situation as in 
other Animals; as allo the Spleen has. They are provided of a Gall-Blad- 
der, a Ductus Choledochus and Pancreas, or rather two little Bags faſten- 
ed to the Ventricle for the ſame uſe. Fiſh have uſually many Pancreas's 
ſo that in ſome there have been told forty four. They have Kidneys, Blad- 

der, Oc. 8 
f They have the Owary near to the Vertebre of the Loins. The Eggs come 
forth at a Paſſage below the Anus: And the Male has a like Ductus, or Hole, 
by which they eject their Seed upon that of the Female to impregnate 
the Eggs; which the Male ſometimes changes the Colour of, as he paſſes 
over them, when he caſts his Seed upon them after they are laic. 

Fiſh have on the Vertebræ of the Loins a Bladder, very large in proportion 
to their Bulk; which ſerves, by Compreſſing or Dilating it ſelf, to render 
the Fiſh more or leſs heavy, as Occaſion requires. The Fins and Tail aſſiſt 
them in their Paſſage through the Water whither they will: But 'tis this Di- 
Jatation that makes them capable of ſwimming in it; and if this Bladder be by 


any 
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any means burſt, ſo that it cannot be Extended, the Fiſh can no more raiſe 
it {elf in the Water, but keeps continually at the Bottom. Flat-fiſh, ſuch as 
Soles, have none of this Bladder : For they are able, by Reaſon of their 
Breadth, to keep themſelves up in the Water. Cray-f/h, and other Shell-{i/h 
want it likewiſe, for the moſt part ; for they creep only at the Bottom of 
the Water. There are many Fiſh that have them Double. 


LXXXIII. Anſerum Ferorum Quinque Genera vulgo numerantur in Aro The Wild- 
Eboracenſi ſatis frequentium; wiz. 1. The little Spaniſh Gooſe ; Sc. æque V, mrs 
Parvus ac Brenta; ſed Figura & Colore quodammodo ad Anſerem Dome- ws. b. . 

icum accedens; ab Hiſpani denominatur. 2. The Barnacle, ſatis cognitus. . 
3. The Scotch Gooſe ; Sc. Vulgatiſſimus Ferus, a Scotia ad nos, exeunte Au- 
guſto adveniens, & quibus fere conſtant innumeri illi Greges qui in Planis 
Campis, (the 7? volds, dictis) & albi paſſim inveniuntur. 4. The Whilk, An- 
fer Maximus Niger, ineunte Bruma primum adveniens ; raro alibi quam in 
Partis, Faicuiique Herba paſcitur. 5. Auſer Paluſtris Noſter, Grey Lagg 
dictus; huic Magnitudo Anſeri Domeſtico ſubpar. 
Caput ex Fuſco Nigricat, & ad Medium Collum Inſuſca; Dorſum ex 
Cinere Liveſcit, ipſæ autem Alæ, & earum Remiges Nigricant. Uropygium 
Albeſcit, ejuſque Pennæ Externæ Albidæ ſunt; Venter Cinereus, is vero 
Imus ſenſim fit Niwνẽ,As; Roſtrum a Capite ad Mediam fere partem Mgrum, 
deinde Subpurpureum, ipſo ejus Apice Nigro; in Superiore Mandibula non 
niſi unus Denticulorum Ordo, atque idem Simplex Ordo in inferiore : item = 
huic Lingua utrinque Uno Denticulorum ordine armatur. Pedes Subpur- 
purei, five Carnei Coloris, Ungues fere Allidi, excepto medii Digiti, qui 
ex ma jore parte Mgricat. Pendet Libris 7. & fere Dimidium. In Paludibus 
Agri Eboracenſis Nidificant ; ipſi & eorum Pulli Menſe Maio pingueſcunt, & 
in Deliciis habentur. 1 | 

But I will not affirm the Grey Lagg to be different from the Common Mild tb. i 

Gooſe Mr. Ray's Deſcription and mine fo well agree, fave in the Colour of 


the Bill and Legs. 


LXXXIV. In the Weſtern Iſlands of Sand, the WeſtOcean throws upon 1. Barnadde 
their Shores great Quantities of very large Weather-beaten Timber; the # %, Rob. 
moſt Ordinary Trees are Frr and Aſh. Being in the Ifland of Ea, I ſaw ty. bg 
lying upon the Shore a Cut of a large Firr-Tree of about two Foot an a half 
Diameter, and nine or ten Foot long, which had lain ſo long out of the Wa- 

ter, that it was very dry, and moſt of the Shells that had formerly covered it, 
were worn or rubbed off. Only on the Parts that lay next the Ground, there 
fill hung Multitudes of little Shells: They were of the Colour and Con- 
ſiſtence of Mulicle-Shells. This Barnacle-Shel! is thin about the Edges, and 
about half as thick as broad. Every one of the Shells hath ſome Croſs Seams, 


or Sutures, which, as I remember,divide it into five parts, near about the man- g. 236. 
ner as in the Figure, | 
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Theſe Parts are faſtened one to another, with ſuch a Film as Muſcle- Shells 
are. 
Theſe Shells hung at the Tree by a Neck longer than the Shell, of a kind 
of a Filmy Subſtance, round and hollow, and creaſed, not unlike the Mind- 
Pipe of a Chicken, ſpreading out broadeſt where it is faſtened to the 
Tree; from which it ſeems to draw and convey the matter which l1crves 
for the Growth and Vegetation of the Shell and the little Bird within 
EE TOs. | 
In every Shell that I opened, I found a Perfect Sea-Fowl ; the little Bill 
like that of a Gooſe ; the Eyes marked; the Head, Neck, Breaſt, Wings, 
Tail, and Feet, formed; the Feathers every where perfectly Shaped, and 
Blackiſh coloured ; and the Feet like thoſe of other Water-Fowl, to my beſt 
Remembrance. 'The biggeſt 1 found upon the Tree, was bur about the 
Size of the Figure ; nor did I ever ſee any of the little Birds alive, nor met 


with any Body that did; only ſome credible Perſons have aſſured me that they 
have ſeen ſome as big as their Ft. | 


= e . "LAXRV. 1. The Bird which at Paris is called Macreuſe, and in other 


French dia- parts of France, Macroul, the French Eat upon Fiſh-Days, and all Lent, 
creuſe, thinking it to be a ſort of Fiſh, or a Marine Animal with Cold Blood, or 
cred Robin-elſe a Barnacle generated either out of Rotten or Corrupted Wood floating 
. ies. upon the Sea; or out of certain Fruits falling into the Water, and there 
| Metamorphoſed into a Bird; or elſe from a kind of Sea-Shells, adhering 
to Old Planks and Ship-Bottoms, called Conchæ Anatiferæ. But in truth. 
theſe Shells contain a Teſtaceous Animal of their own Species, as the Oyſter, 
Cockle, and Muſcle do: Whereas the Barnacle is of the _ and the Ma- 

creuſe of the Duck-kind, and both Oviparous ; the Truth of which is Evident 

by the Anatomy of their Parts ſerving for Generation, and by their laying 

Eggs and ſometimes breeding among us. „ 
The Macreuſe is the Scoter, or Anas Niger Minor deſeribed by Mr. Ray. 
It is frequently taken in Nets placed under Water upon the Coaſts of Nor- 

mandy (moſt plentifully at the Mouth of the Sein) Languedock and Pro- 
wvence ; and I am confident, I have ſeen it upon the Laguna of Venice, at 
the Mouths of the Brenta, Addeſis, and the Po. A Duck very like unto this 
(if not the ſame, ) I alſo ſaw upon the Mare Mortuum, and the Lake Aver- 

nus. | 


Tie Ma- 2. I had no ſooner ſeen the Caſes of the Male and Female Macreuſe, which 
pony wy Dr. Robinſon ſent me, but inſtantly I found it was no Stranger to me. There 
1 is a particular Deſcription of the Cock in Mr. Iilloughby's Ornithology among 
the Sea-Ducks, to which this Bird belongs, and not to the Divers or Duckers. 
M. Graindorge's Deſcription I find upon attent reading to be very Faithful 
But notwithſtanding what he faith of the Debility of its Feet, unfit for 
Walking on Land, I ſee not but that it may march as well as the reſt of its 
kind, all which have but ſhort and weak Legs in Proportion to the bulk of 

their. Bodies, and thoſe alto ſituated very backwards. 


_ What 
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What he faith of the Smallneſs and Weakneſs of the Wings, and Short- 
neſs of their Feathers, is common to many Sea-fowl, wiz. the Tridactylæ and 
* yet by the Nimble Agitation of them, fly very ſwiftly and 
ſtrongly. e 
Why they of the Church of Rome ſhould allow this Bird to be eaten in 
Lent, and upon other Faſting-Days, more than others of this Kind, but e- 
ſpecially the Tyidactylæ, I ſee no Reaſon; the Fleſh of theſe laſt, which live 
only or chiefiy by Preying upon Fiſh, properly ſo called, taſting ſtronger of 
Fiſh than the Duck-kind, which all feed, partly at leaſt, upon Shell-fiſh (as 
M.Graindorge found the Macreuſe alſo to do) and have a delicate and well- 
taſted Fleſh. | 
I oblerve in this Bird, and in ſome others of the Sea-Ducks that are 
much under Water, that they want that Veſſel, or Ampulla, fituated in the 
very Angle of the Divarication of the Wind-Pipe, which for want of a better 
and fitter Name, we are wont to call the Labyrinth of the Trachee. We 
may very probably from hence conclude, that the Labyrinth doth not 
ſerve them for a Reſervatory of Air, to enable them to continue the longer 
under Water, as I ſometimes conjectured, but for the intending and mo- 
dulating of the Voice, ſeeing in the PJaſh-Duck the Females want it: But I 
am ſomewhat to ſeek about the Uſe of this Veſſel. I obſerved it in the 
Mergus Cirratus longirofter major or the Duu-Diwer, and that very large, and 
extended by very ſtrong Bones, and yet I thought my ſelf to have ſufficient 
reaſon to judge that Bird to be the Female of the Merganſer: But I dare 
not be confident that it is the Female becaule of the Labyrinth. 


LXXX VI. In the Houſes built for this Uſe there is a long Entrance, ab, on n, a 
each fide of which are fourteen Ovens (ſome places have more, ſome leſs.) Hatching 
The bottoms and ſides of theſe Ovens which are on the Ground, are all made Ci . 
of Sun-dried Bricks, upon which they put Matts, and on the Matts, Eggs. 5 
The top of theſe Ovens are flat, and covered with Sticks, except two long Ro, _ 
ſpaces which are made of Sun-dried Bricks ; and are the Hearths, in which the 8237. 
Fires are made, to heat the Eggs lying under them in the lower Ovens. 8 

Above theſe lower Ovens are ſo many other, made of Sun- dried Bricks, 
and Arched at the top: Where allo there are ſome Holes, which are ſtop'd 
with Tow, Sc. or left open, as they pleaſe, to govern the Heat in the Ovens 
below. The upper Ovens are made after this manner. 1 

a. The Mouth of the Oven, opening upon the long Entrance above men- Hg. 238. 
tion'd, b. and c. Entrances into the Ovens adjoyning, d, e. two Hearths three 

or four Inches deep, in which they make the Fire, to heat this and the Oven 
below. The dept of the lower Oven is about two Foot and a half Engliſh, 
the Second above four. N 
They begin in the midſt of January to heat the Ovens; ſpending every 
Morning an 100 Kintars (or an 100 Pound Weight of Camels, or of Buß- 
Falo's Dung, and the like Proportion at Night, till the midſt of February, about 
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Ln 
which time the Ovens are ſo hot, that one cannot well endure to lay his 
Hand upon the Walls. : 

After this, they put the Eggs into the Ovens to hatch the Chickens ; 
which they continue ſucceſſively till the end of May. 

The Eggs are firſt put upon Matts in the lower Ovens, which are upon 
the Ground, ſeven or eight thouſand Eggs in Number; and laid only double 
one upon another. = TN 

In the Ovens above theſe lower, the Fire is made in the long or little 
Channels, from whence the Heat is conveyed into the lower Ovens before- 
mentioned. The Eggs which are directly under theſe Hearths, lie treble one 
upon another; the reſt, as was ſaid, only double. 9 | 

At Night, when they new-make their Fires in the Hearths above-mention- 
ed, they then remove the Eggs that were directly undermoſt (lying three 
one upon another) in the place of thoſe which lay on the ſides, only dou- 
ble; and theſe being now removed, they lie treble under the Hearth, be- 
cauſe the Heat is greater there, than on the ſides. 

Theſe Eggs continue in the lower Ovens fourteen Days and Nights: After- 
wards they remove them into the upper Ovens; which are juſt over the 
lower. In theſe (there being now no more Fire uſed) they turn all the Eggs 
four times every twenty four Hours. „ | 1 

The 21/7 or 22d Day the Chickens are hatched ; which the firſt Day eat 
not; the ſecond, they are fetched away by Women, who give them Corn, Cc. 

The Maſter of the Ovens hath a third Part of the Eggs for his Coſt and 
Pains ; out of which, he is to make ſuch good unto the Owners (who have 
two thirds in Chicken for their Eggs) if any happen to be ſpoiled or 
miſcarry. ES : 

The Fire in the upper Ovens, when the Eggs are placed in the lower, is 
thus proportioned : | | 

The firſt Day the greateſt Fire, the ſecond leſs than the firſt, the fourth 
more than the third, the fifth leſs, the ſixth more than the fifth, the ſe- 
venth leſs, the eighth more, the ninth without Fire, the tenth a little Fire 
in the Morning, the eleventh they ſhut all the Holes with Flax, Cc. making 
no more Fire; for if they ſhould, the Eggs would break, 

They take Care, that the Eggs be no hotter than the Eye of a Man, when 
they arc laid upon it, can well endure. | N 

When the Chickens are hatched, they put them into the lower Ovens, which 
where covered with Mats. Under the Mats is Bran to dry the Chicken; and 
upon the Mats Straw, for the Chicken to ſtand uon. 


1. breed » LXXXVII. Ants are the principal Food of very young Partridges and Phea- 
7% Hera. ſants, both wild and tam'd, for ſeveral es: And a chief Reaſon, why many 


8 Made find it ſo nice a thing to breed up the ſaid Birds, is, that either they give them 
5.23. 42, too ſparingly of this Food, or let them faſt too long; not knowing, that 


as ſoon as tis Day-light, they will ſeek it for their Breakfaſt, and if they 


Walt 
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want it, will in a few Hours be faint and weak, and ſome grow ſo Chill 
for want of that Supply of Nouriſhment, that it is no eaſy matter to re- 
cover them. But afterwards, when they are grown bigger, if by ill ordering 
of thoſe who ſhould keep them ſweet, and often ſhift their Water, or by ill 
Diet, or muſty Corn, &c. they become Sick, then Ants will not always 
recover them, tho' you give them never ſo many; and I have been forced 
to make uſe of other Inſects to cure them, as Millepedes and Farwigs ; 
either of which will do good ; 'but both together better, given in a good 
Quantity, and at leaſt two or three times a Day. But then thoſe other 
things muſt be obſerved too, of keeping their Houſe clean, and giving 
them ſweet Corn and ſhifting their Water twice a Day, keeping rhem within 
till the Dew be from the Ground, letting them bask in the Sand, partly in 
the Sun, the Place being a little ſhaded, and putting them up in a warm. 
Houle before Sun-ſet. 


LXXXVIII. I. It is moſt certain that $:wa/lows fink themſelves towards wallos 
Autumn into Lakes, no otherwiſe than Frogs ; and many have aſſured me, 


of it, who have ſeen them drawn up with a Net, together with Fiſhes, and . 


put to the Fire, and thereby revived. _ 1 

| : 1.19, p.380. 
2. I have frequently heard Fiſhermen affirm, that they have here, about ry M. 1. 
Dntzick, often fiſhed them out of the Lakes in the Winter, but I never have diu. 


ſeen it my (elf. = 7.347. 


LXXXIX. The Ortigometra, or Rail, is a fort of Fowl very numerous ne Rai, 4, 
in all Parts of Ireland in its Seaſon; but that's but ſhort, and laſts not above eee 


three or four Months in the Summer; during all the remaining Parts of the :34. . 747. 
Year, it lies buried in the Ground. 1 


XC. That ſort of Bird mentioned by Dr. Plot to be often heard in Be Wood- 
N ood-ſtocꝶ-Park, (from the Noiſe it makes, commonly call'd the Wood-crack-". Kay. 5 
er,) is perhaps the leſſer ſort of Picus Martius Varius : For ſince the Pub-). 

liſhing of Mr. Willoughby's Ornithology, | have obſerved that Bird fitting on 
the top of an Oaken Tree, making with her Bill tuch a Cracking or Snap- 
ping Noiſe, as we heard a long way off; the ſeveral Snaps or Cracks 
ſucceeding one another with that extraordinary Swiftneſs, that we 
could not but wonder at it. But how ſhe made the Noite, whether 

by the nimble Agitation of her Bill too and fro in a Rift of the Bough, or 
by the ſwift Striking of the Mandibles one againſt another, as the $974 
doth, I could not clearly diſcern : But an intelligent Gentleman, who 
was very diligent in obſerving the fame Bird, faid it was the former 
way. 


XCI. Aviculam, quam a Germanis Silł Tail vulgo appellari audio, unam Tigr 4, 
aut alteram Sclopeti glande transfixam, Eboraci, exeunte Fanuario 1680, vi-! n, 


8 © 
281574 175• 7. 5 


di. Sane perquam elegans Avicula eſt; Magnitudine Tyrdum fere zquabat : :i6, 
huic in extremis alarum Pennis 4 aut 5 Apices Parvi Coccinei Nudi, Coraci, 
2 minimg. 
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minime Plumis-veſtiti; item in extrema Cauda Limbus, Latus, Luters, in- 
ſtar Cort icis Citri, cetera maximam pattem Lanium Colore refert. 
But I have view'd the Bill of this kind of Bird at Mr. Cbarlton's, and find 


it to want the Notches in the upper part of the Bill proper to the Lanins- 
Kind, it muſt there fore be put among the Faws. 


ming Bry 


1 % ſo called from the humming Noile it maketh whilſt it flies. Tis an exceed- 
winthorp, ing little Bird, and only ſeen in Summer, and moſtly in Gardens, flying 
agen from Flower to Flower, ſucking Honey out of the Flowers as a Bee doth ; 
as it flieth, not lighting on the Flower, but hovering over ir, ſucking with 
its long Bill a ſweet Subſtance. 'There are in the Neſt two of that Birds Eggs; 
whether they ute to have more at once I know not. | 
» 1. Ol., 2. Theſe Eggs were to imall, that being weigh'd by me, the one weighed 
denbarg. il. but about five Grains, the other, three and a half: And the whole Neſt weighed 
no more than twenty four Grains. | 
5 x6. f. 3- There is in molt parts of America, a Bird call'd by the Zngl:ſh the Hun- 
merſly, „. ming Bird, by the Spaniards, Tomincius. He is of a moſt excellent ſhining green 


507-2: 7e% Colour, and very reſplendent ; the Colour doth 3 reſemble ſome of 
— the colder Parts of 


our Engliſh Drake's Heads. It doth inhabit in ſome o 
America, as well as in the hotter. It is the leaſt of all Birds that I have 
ſeen there or in Englaud ; her Leg and Foot together is but half an Inch, the 
other Parts anſwerable ; the 'Trunk of her Body not an Inch. I did weigh 
one in thoſe Parts as ſoon as ever it was killed, whoſe Weight was the 107% 
part of an Ounce Avoirdupois, which I take to be about the Weight of a coined 
Sixpence: And I have weighed here in England, a Tit-Mouſe, (which I take to 
be the leaſt Bird here) and it weighed above two Shillings, and ſome half a 
Crown. I ſaw one of their Neſts made of Cotton- Wool, in form and bigneſ 
of the Thumb of a Man's Glove, with the taper End ſet downwards, wherein 
were two Eggs of the bigneſs of a Pea, of an oval form. They feed by thruſting | 
their Bill and Tongue into the Bloſſoms of Trees, and ſo ſuck the ſweet Juice 
of Honey from them; and when he ſucks, he fits not, but bears up his Body 
with a hovering Motion of his Wings ; but for the Relation that he is a cu- 
rious Singing Bird, I think it untrue. An Indian Soggamore is not in his full 
Pomp and Bravery without one of theſe Birds in his Ear for a Pendant He 
is called the Hum-Bird or Humming Bird; becauſe ſome ſay, he makes a Noiſe 
like a Spinning-W heel when he flies: But I have been many times very near 
them, both when they hovered, and when they did fly, and J never heard 
any Noile ; beſides, their Body and Wings are too ſmall to ftrike Air enough 
to make any Noiſe, But of this I ſhall not be poſitive, becauſe ſome Authors 
are oppoſite to me. It is a ſolitary Bird; I never 1aw but two at a time toge- 
ther, v/z. the Male and Female; they being eaſily known when together, 
the Male being ſomewhat bigger than the Female. | | 
If one take a Small Bird's Wing, and ſtand four or five Yards from a Candle 
(when dark) and open the Wing, and look thro ir at the Candle, he may lee a 


moſt elegant Colour of Red and Green, which Green doth ſomething able 
the Colour of this Bird. 4 Ferhaps 


Tre Ham- XClII. 1.1 have ſent you the curiouſly contrived Neſt of a Humming Bird 


(,) 


4. Perhaps the Tomincius does not feed on any Juice he {i ucks off, or out of By Pr.Xck. 


Flowers, but rather (like many other Birds) on ſmall Inſects, ſome whereof >" na 
lie in the bottom of moſt Flowers; and for which this Bird hath a Bill, where- 
as a Bird that fucks hath a Syphon or hollow Probe. 


XCIII. There is a very great variety of Species in the Parrot-xind, whether Oe 


| k F : on the die- 
we conſider the Country, Size or Colour. Fohifton ſays, the Curious have ob- 44.» © © 


ſerved above an hundred forts of them. The ſixth Species of Paroquets, by , 


a Afr, R. M' al- 
Margra vius, comes very near our Subject. fer 5d ol 


Its ſize is between a Harro and a Black- bird, with a ſhort Neck, black ie + 
Eyes, a crooked ſcarlet Bill, greyiſh Legs and Feet, with Toes two before Brafl. 
and two behind, like the Parrot; yet he never ſtands on one Foot to eat 
with the other, as Parrots do. When he ſtands {till on the Perch, his Breaſt 
and Belly ſhew of a curious light green, his Back, and the Feathers of his 
Wings are ſomewhat darker ; on his Pinions are tome ſhort blue Feathers, 
as likewiſe a pretty many on his Rump. His Bill is encompaſſed up to the 
Eyes with a broad beautiful ſcarlet Circle, reaching alſo down to his Throat: 

This Place in the Hen is of a paler Orange-Colour, wherein is the only obſer- 
vable Difference. The Feathers of the Tail (which in all ſmall Paroquets is 
no longer than the Wings) are not to be ſeen but when he flutters or ſpreads. 
it. 'They are about two Inches long, near the Quill, of a Limon-Colour, en- 
clining to a Green ; next a Scarlet for a pretty Breadth ; then a narrow 
Thread of Green on ſome of thern, after that a Black; and laſt of all end- 

ing in a light Green. 7 
Having opened the Thorax and Abdomen (if I may ſo call them,) by 
blowing into the Aſpera Arteria, a large Cavity or Bladder was raiſed up al! 
along the Abdomen to the Edges of the Os Ichiou, and faſten'd to the Gizzard, 
containing in it all the Guts and Gjzzard, but excluding the Heart and Liver. 

A Conformation like this is obſerved in all Birds, and peculiar to them, and 


mentioned by M. Perault, the Air received by the Lungs refreſhing and car- Mech: de: 


rying off the noxious Steams from the Entrails, is not confined, as in Men, TO” 
and Quadripeds to the Thorax only by a Mediaſtinum. 2 

The Aſpera Arteria differs from that of moſt other Animals, having not 
only a Larynx at the top thereof, as is uſual, but another allo at its Entrance 
into the Breaft, where it is divided, and branches it ſelf into two. From 
this Structure, as I have been told, common to all Parrots, poſſibly it may 
be that they can ſo readily imitate human Voices; but this Creature we 
Diſſected, never attempts an Imitation of Words, making only a ſhrill. 
chirping Noite, doubling the Tone, or making it eight Notes lower, as a ſtopt 
Organ-Pipe is an Eighth to the ſame Open, This lower Laryn may afſfilt 
the weak Fabrick of ſo ſmall a Creature as a Parrot, to counterfeit ſo Baſs 
a Voice as a Man's; it being obſerved by ſome ingenious Perſons, that 
Parrots are Ventriloqui ; and that it may be Queried, whether all Ven- 
triloquous Cheats may not by Nature. be framed. for ſuch an Impo- - 


ure. 
The 
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The Heart in Proportion to the Animal, was large, and tlie Liver 
ſmall. N 

The Tongue was broad and thick, at the End ſomewhat like a Man's : 
whence a Parrot has its Name d4yr$p@nriyao7]&® : the Extremity of it was 
armed with a Horny Cover. | | e 

It has, beſides the Gizzard, two Craws, the uppermoſt Craw being only a 
Receptacle or Sack for the Food (which is Canary-Seed) to be again comniit- 
ted to the Mouth of this Bird, where it is again chewed, having before been 
only husked ; this Animal ruminating as ſome Quadrupeds do; and I have 
obſerved this Bird, when upon the Perch, not only bring its Food again up 
into its Mouth, and there chew it, but when the Cock and Hen lit together 
on the Perch, he will put out of his into the Hen's Mouth. Their manner 
of chewing is thus, the under Bill being much ſhorter, ſhuts within the 
upper, or againſt the Roof of the Mouth, which is fitted with ſeveral rows 
of very ſmall and ſcarce to be ſeen Croſs-bars, as the Mouchs of Hories, 
Dogs, and ſome other Animals are; theſe Bars are not ſoft, but horny, as 
being part of the upper Bill, fo that the Bird by carrying the Edge of the 
under Bill and End of the Tongue againſt the Ridges in the upper, breaks 
and reduces to a Pap the Seeds that have been firſt moiſtened in the Craw, 
to expedite which Action, the upper Bill is joined juſt below the Eyes. 
The Food being thus macerated, is by the Gula again committed to the 
ſecond Craw ; but before its Entrance into it, it paſſes by an abundance of 
1mall Glands, placed in that part of the Gula, that the Food may ſqueeze out 
of them in its Paſſage a Juice; of what Neceſſity in Digeſtion may be en- 
quired. From hence the Food paſſes into the Gizzard, or proper Ventricle, 
{mall in Compariſon of the Ingluvies or Crop; where, by ſeveral Stones 
pickt out of the Sand given it, by the Motion of the Gizzard, it is com- 
minuted, and thence tranſmitted to the Inteſtines, on the Sides of which, 
within a ſmall Diſtance is placed the Pancreas. 


. The Exp'i- 


ns 4. The Aſpera Arteria, h. that part which forms, as it were, another La- 
Figures, rynx, c. Part of the Gula. d. the upper Craw, e. the Heart, ff. the Venæ exil- 
lares, gg. the Fugula's, h. a ſmall Gland on one of them, i i. the two Auricles 
Hg. 240. of the Heart, & k. the Liver, I. the Gizzard. 
4 a. 'The Trachea, b. b. the Loryux ; by which Parrots are rendred Ventri- 
Hg. 24 1. oui, c c. the two Branches of the Trachea. 
Ng. 242. 4. 4. The Cornua of the Os Hyoides, b. h. two Muſcles of the Larynx, c. the 
7 Fiflure, or Glottis, d. the Trachea, e. the Tongue, J. the Horny End thereof, 
Fzg. 243. 4. 4. The Teſtes, b. b. the Deferentia, c. c. the Kidneys, d. d. the Ureters. 
g. 244. 4. The Upper Part of the Gala, b. the firſt or upper Craw, c. that Part of 
| the Gula, whole Inſide is Glandulous, d. the lower Craw, e. the Gizzard, or 
the Ventricle, J. the firlt Inteſtine, g g. the Pancreas. 


Fe 45. 4 The upper Bill, 5. the Inſide of it, dd. the upper Jaw, c. the Place 
© where the upper Bill is moveable, e. A Paſſage to the Noſtrils, f. the 
22, Lower 
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Lower Bill, g. the upper Bill in another Poſture; to ſhew the ſmall Ridges 


therein. 


XIV. The Ofridge is eſteemed the largeſt and talleſt of winged or fea- 
thered Fowl, as being ſometimes eight Foot high : Which Bulk, if we com- 
pare with the Tomine jo, or Hum-Bird, weighing about twelve Grains, we may 


readily diſcern within what Compaſs and Latitude the Creation of Birds was 


ordained. 


The whole Foot of this Bird, 2 Calcaneo ad extremum Digitum, is three on 
quarters ofa Yard ; upon which he fits when he reſts himſelf : But the Foot, the Diſ- 


efFion of aw 


properly ſo called, or longeſt Claw is only a quarter, | the leſſer Claw one G a 
eighth and half a Nail. The Nail upon the longeſt Claw is a Nail long Dr e 


Above which ſtand one above another ſixty three large Scales, reaching up c u. 5. p: 
along his Foot before, or before thoſe Bones which anſwer to the Metatarſus. 


The leſſer Claw hath no Nail, and only eight or nine Scales one above ano- 
ther, which reach no higher than the Claw it ſelf. The Grain of the Foot 
is like the Grain of the Skin of an lephant, but not fo very hard, and is 


moveable, and gives way upon Preſſure like the Foot of a Camel; there be- 
ing Fat under it, whereby he treads ſoft, and without Noiſe : But higher 
than the two Claws the Skin looks Scaly. Every ſmall Scale conſtituting an 


irregular Pemangle, Quadrangle, and ſometimes Hexangle. 

From the Heel to the Knee, or that Part of the Leg which anſwers 
to the Tibia in Man, it is five eighths of a Yard ; the Thigh above a 
quarter, and very thick. OX: 

Upon the Breaſt there is a hard callous dark Subſtance, of an oval Figure, 
a Nail and a half in Length, like to that of a Camel, upon which he reſts 
himſelf when he fits, with his Head upright ; and in that Poſture I think 


he Sleeps, for we could never {ce him in any other. His Wing is too little 


to cover all his Neck. There is alſo a callous Part upon the Os Pubis, longer 
than the former-mentioned, but narrow ; upon which, together with the 
callous Part upon his Breaſt, he reſts himſelf. The Length of his Body from 
the lower Part of the Neck to the End of the Rump, is one Yard ; the long- 
eſt Bone in his Wing is three eighths of a Yard, and his Neck a Yard, not 
meaſuring the Head with it. 1 55 
Ihe top of the Head is flat, in length three eighths of a Yard, meaſuring 
from behind the Head to the End of the Bill. It ſeems to be hairy rather 
than covered witli Feathers; but the Neck hath beautiful white Feathers, con- 
trary to what ſome affirm. On the top of his Head there is a flat oval 
Place, a Nail in Length, which is all callous, and without any Hair, or 
' Feathers, like the callous Part of his Breaſt, but not fo thick, to preſerve 
the Brain from the Serexes that fall in hot Countries, and other Injuries of 
the Air, eſpecially in the Night, and the more conſiderably, if he ſleeps 
with his Head upright, and not under his Wing. 
The Gula' is very large, as well as long, but largeſt at the top near 
the Head: Where it is a Nail and a half broad. The Os Hyoides ſtretcheth 
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COT > 
ies felf down to each fide of the Neck, the lengrh of one Eighth of a Yard,ang 
half a Nail. | oy | 

Beſides the many Muſcles in the Neck, for the Motion of the numerous 
Vertebye and the Head, there are two moſt elegant Muſcles, which come 
from within the Thorax, ariſing within the Cheſt about the ſecond Rib, which 
inſert themſelves on each fide of the Aſpera Arteria; theſe I may name Di- 
reftores Aſpere Arteriæ. At the firſt dividing of the Aſpera Arteria, or its 
Divarication on every fide of the Lungs, there is a Ring bigger and ſtronger 
than any other Ring of the Wind-Pipe, There are divers Glandules in the 
Neck near the Cula, theſe are of a pale Colour like Aſhes ; but there are 
two moſt beautiful Glandules ſticking to the Carotidal Arteries, as they come 
out of the Breaſt, one on each fide; theſe are bluiſh. 

The Peritouæum doubles and encompaſſes the Stomach looſely. He hath 
ſeven Ribs, and the Intercaſtal Muſcles are broad, plain, and beautiful. He 
had no Prominent Breaſt-Bone, like other Fowls, nor a narrow Cheſt like 
many 2uadrupeds, but a broad Breaſt, and a large firm Sternon, of the ſhape 
of a Shield, broader than the Hternon of a Man; and indeed when he puts 
dovn his Head, and bends his Neck round to come in at a Door, bis Breaſt 

is ſo broad, and his Tread ſo different, that it is not at all like the Entrance 
of a Fowl, but bien like that of a Came}; but with this Advantage, 
that the Oſtridge bearing his Weight upon two Legs only, his Entrance is 


more bold and graceful. _ 
The Penis was about an Inch long, with a fmall Cartilaginous Subſtance in 
it, the Teſtes lie very high, near the Kidneys and Back-bone, and were very 
{mall and flender, of a yellow Colour. 5 
The Far is round, and the Orifice will receive one s Finger; the Eye is 
large and bluiſh, and almoſt as big as a Man's. | 
I be natural Colours of the Feather of this Fowl were White, Grey and 
Dun; the Feathers of the inſide of the Wings, upon the Breaſt, and Belly, 
and Neck, were White, and the Feathers in the Tail alſo: White, but the 
reſt are Greyiſh, or of a Dun Colour; yet it is a'moſt beautiful Creature 
hp in Barbary, where the Heat'of the Country criſps and curls all its 
eathers. | 
Ihe Rimula of the Larynx is long, and the Cartilages about it ſtrong, 
but no Epiglottis, or likenefs to a Human Lamux, although they that heard 
its Voice, compare it to the erying or ſhrieking/ of a hoarſe Child, but more 
mournful and diſmal. The Lungs are of fine florid Colburs, but little in 
Proportion to the vaſt Aſpera Arteria; they ſtick cloſe to the Back, and are 
perforated like other Birds: And upon blowing into the Wind-Pipe with. a Pair 
of Bellows, we could not make them riſe or fill. The Heart had two Ven- 
tricles, about the bigneſs of a Man's Heart; but the right Ventricle is much 
thinner, and the Valves are more fleſſf. | 
There are two Stomachs, as in Granivorous Fowls, a Crop and'a Gizzard ; 
but the Crop, or firſt Stomach, differs much from that of other Fowls, in 


that 
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that it is not placed without the Breaſt, but within the Seruon; in that it is 
not ronnd, but longer, like a Bag, and of a vaſt Bigneſs, lying lengthwiſe in 
the Body. We found many Glandulesin the Coats of this Stomach, a Row 
of them on the back Part of it, reaching almoſt from one End to the other 
about a Thouſand of them, about ten in Breadth, and an Hundred in Length. 
Theſe lie between the Coats of the Stomach, and every particular Glandule 
diſcharges it ſelf by a peculiar Orifice, thro* the inward Coat of the Stomach 
into the Cavity thereof, We found ſome of theſe Glandules round and 
globular, ſome oval, and ſome more flat, and of an irreguiar Figure, thoſe 
which lie higheſt are roundeſt and thickeſt ; thoſe which lie more towards 
the Bottom of the Stomach, or where it unites with the Gizzard, are more 
broad and flat, Theſe bring in a Juice which helps to digeſt that various 
Nouriſhment which the Fowl makes uſe of. The Gizzard was very large, the 
inner Coat did not adhere ſo firmly as in other Fowls, and was very thick and 
like Flannel, and upon our firſt looking into the Gizzard, from the firſt Sto- 
mach, it appeared as a Piece of Flannel or Napkin, which the Oftridge had 
ſwallowed, and ſo ſtuck there. The Paſſage out of the Gizzard into the 
ſmall Guts is very ſtreight. | | . 

The Guts are about 20 Vards in Length, the ſmaller Guts beginning from 
the Stomach are ten Yards long, and the larger Guts down from thence to 
the Auus, are near as much. At the Beginning of the great Guts there are 
two Inteſtina Cæca, each of them a Yard long: And they have a Scrue or 
Spiral Valve within them, after the Manner of the Cęcum of a Rabbit; this 
Scrue in both:in the Hiteſtina winds about 20 Turns. The Extremity of the 
Cxcum is little, not much differing. from the Cæcum of a Man. 'The Excrement, 
which is thrown out by the Guts, is of two Kinds, a white, thin, ſticking Ex- 
crement, which it mutes like a Hawk, and after that, another tort of Excre- 
ment comes, which is very like to that of a Sheep, but bigger. 

The Meſentery, although it holds together ſuch a Number of Guts, great 
and ſmall, yet it js not thick, but is only a tranſparent Membrane, as gene- 
rally in Pennates; but it is very large, and in ſome Places above three Eighths 
of a Yard deep or broad, meaſuring from the Center to the Guts. 

The Liver hath four Lobes, and is of a Colour not much different from 
that of a Man's; we could find no Bladder of Gall. There was a Glandule un- 


der the Stomach, which might ſeem to be a Spleen :- But Pennata and Inſet; 


are ſaid to have no Spleens. The Panereas was ſlender, and above a Foot long. 
The Kidneys are large, and of the length of my Hand; as they lie both toge- 
ther, they are of the Shape of a Guitar. The Ureters are firm, ſtrong, white, 
and long. Behind the Kidneys lie two Glandules, ſomewhat oval, of about 
an Inch and half in length, cloſe to the Back- bone. | 
The Head reſembles that of a Gogſe, and is little in proportion to the 

whole Body. 3 | 

In Africa, where ſome make Meat of Elephants, it is no Wonder if ſome 
alſo feed upon Oftridges ; but Calen and Phyſicians condemn it as hard of Di- 
geſtion. | 


_ - T FR — err XCV. The 
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Wem V. The Magnitude aſcribed to the Cuntur or Condor of Peru, as well ag 


Kr its great Force and Strength, have been the Cauſe that many have doubted 
r. H. Sloan; 


4. 200 5. 61. its Being. Capt. Fobn Strong, Commander of a Ship which went into the 


Syut h- Seas, through the Streights of Magellan, and returned after 23 Months 


Voyage, in the Year 1691. gives me this Account, together with the Wing or 


Quill-feather of the Bird, viz. That on the Coaſt of Chili, they had met with 
this Bird in about 330 . Lat. not far from Mocha, an Iſland in the South- 
Seas, and before they came at a Place called Herradura, that his Men 


were very much amazed at the Bigneſs of it, and that after they had 


killed it, it was 16 Foot from Wing to Wing extended. The Spaniſh Inha- 


bitants there told them, it was the Cuntur, and that they were afraid of 


theſe Birds, leſt they ſhould prey on, or injure their Children. The Fea- 
ther he gave me is two Foot four Inches long, the Quill-part is five Inches three 
quarter long, and an Inch and half about in the largeſt Part, it weighed three 
Drams 17 Grains and half, and was of a dark brown Colour, very hollow or 
concave on one Side, and convex on the other. The Seamen ſhot it ſitting on. 
a Cliff by the Sea-fide, and eat it, taking it for a ſort of Turkey, in which Mi- 
ſtake likewiſe, the firſt Comers to Jamaica were with a Bird in that Place, cal- 
led a Carrion-Crow, which is a ſort of Vulture, of which kind, I believe this 
alſo is. | 1 8 


| Obfe- vations XCVI. 1. In the Heads of all Fowl that J have had an Opportunity to 
0» the Heads examine, I conſtantly found only one Agquæductus, or Paſſage from the Ears 


5 of Fowl, by 
Dr. All. 


into the Palate ; whereas in Men, Quadrupeds, and ſome Amphibious Fiſh, 


Moulen, » there are always two. This Paſſage in Fowl is exactly in the middle of the 
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Palate, below the Entrance of the Noſtrils into it. It is a Membranous Tube, 
capable of admitting a Ravens, if not a Gooſe-Quill in large Fowl, ſuch as Tyr- 
keys, Geeſe, &c. and reaches backwards as far as the Communication from Ear 
to Ear: And hence it comes to ſerve both, whereas there is a Neceſſity of 
two in thoſe Animals, whoſe Ears do not communicate. 

2, I conſtautly found a hollow Space between the two Tables, between 
the Os Cuneiſorme reaching from Ear to Ear, and as forward as the afore- 
faid common Agiæœductus, or rather Ductus Aereus, the Contrivance of it 
ſeeming more to favour this than the former. Uſe. This Cavity in all Fow! 
(as far as I have obſerved) reaches above the Labyrinthus on each ſide; ſo 
that whatever Impulſe is made on the Tympanum on the one fide, may not 
only be very readily communicated by Means of the Internal Air to the 


Labyrinthus of the ſame, but alſo to that of the oppoſite Side. Hence pro- 


bably proceeds the Quickneſs of Hearing, and Vigilancy of Fowl, not: 
withſtanding their wanting a Cochlea; the Defect of which ſeems to be 
by this Structure more than ſupplied, no other Creatures that we know of 
having any Thing of it. There are ſeveral Laminulæ, and Pillars of hard 


Bone between the two. Tables in theſe Cavities, deſigned, as may be ſuppoſed, 


partly 
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artly for their Maintenance at a convenient Diſtance, and partly for break 
bh 7 the Air, ſo as to hinder Ecchoes, and confuſed Nel Gap of w—_ 
jects, as it hath been ingeniouſly obſerved by Sir F. Hoskins, That Pillars in 
Churches very much Ecchoe. 

3. In the Heads of //oodcocks, beſide the Paſſages now deſcribed, I found. 
one on each ſide the Bone, making the Orbit of the Eye, proceeding from 
the Ear, and reaching forwards towards the ſetting on of the Beak, near which 

they joined in one, and turned under the Skull in a ſmall Paſſage leading to 
the Cavity, by which the Ears communicate, and which is above deſeribed, 
into which it enters. Theſe Paſſages are alſo in the Heads of Suites, and 
moreover one over the Sus Jongitudinalis, and another over the Sinus late- 
ralis of the Brain. Note, That in the killing of Suites, and ſmaller Birds. if * 
Care be not taken that the Head be not bruiſed, theſe Paſſages cannot be F Yo 
covered for Blood extravaſated in them. Note alto, That the Laminulæ, and 
Bony Pillars, are every where to be obſerved where there is a Paſſage, ex- 
cepting under the Skull, in the Paſſage from the ſetting on of the Bill to the 
firſt Paſſage deſcribed. * OT | 
4. In the Heads of Parrots and Paroquets, beſid es the firſt deſcrib'd Paſſage, 
I obſerved, between the two Tables, every where Cells opening into others. | 
and thoſe into others, ſo that there was not any Part ſcarcely of the Skull 
that was not taken up with them. And this did not only appear by pouring 
into one Ear, freed from its Drum, the other alio being removed, a Tincture 
of Cochineel, and then blowing of it into all theſe Cells, fo that no Part was free 
from Tincture, but it appeared alſo to the naked Eye, notwithſtanding that 
ſometimes it was difficult to trace the Communications of them, by Reaſon of 
the Numerouſneſs of the Laminulæ, and Pillars aforeſaid. 1 | 
F. In Singing Birds, the Structure of theſe Paſſages is like that of the Par- 
rot and Paroquet, only that the Pillars and Larinule are leſs than they ſhould 
ſeem to be in Proportion to the Heads: From whence it is probable, that 
theſe Birds are by this Structure enabled to diſtinguiſh Sounds and Notes, and 
alſo imitate them better, having a more muſical Ear. : 98 

6. In the Heads of Pullets,Geeſe, and Ducts, 1 found only the firſt deſcribed 
Paſſage diſtinctly: But in Plovers, Buftards, and ſome other, I found another 
that went over the Sinus lateralis of the Brain from Ear to Ear. This ſeems 
to be deſigned to make them more watchful than Domeſtick Fowls, or than 
thoſe that live much on the Water, becauſe. they are liable to a great many 
Dangers that the others are exempt from. | 

”, In the Ears of all the Fowl that I could examine, I never found any 
more than one Bone and a Cartilage, making a Joint with it, that was caſily 
moveable. bs | 

The Cartilage had generally an Epiphyſe or two on each Side, which were 
very flexible as it ſelf was. The Bone was ſinall and very hard, having at 
the End of it a broad Plate, of the ſame Subſtance, . very thin, upon. which. it 
reſted as on its Baſis. . 255 88 | 

8. I obſerved three Pair of Nerves in all the Broad-bijl'd Birds that I could 
meet with, and in all ſuch as feel for their Food out of their Sight, as Sites. 
| _ hoads- 
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N podcochs, Cuvtews, Geeſe, Ducks, Thals, Midgeons, Oc. Theſe Nerves are 
very large, equalling almoſt the Optick Nerve in Thiekneſs; they begin a little 
more forward than the Auditory Nerve from a litrle Protuberance which 
ſeems to be made for them. One of them goes over the Optick Nerve in 
the Orbit of the Eyes; the other two go under the Eye; two are diſtribu- 
ted nigh the End of the upper Bill, and are there very much expanded, 
paſſing through the Bone into the Membrane, lining the Roof of the Mouth 
the third Pair is diſtribated near the Bnd of the lower Bill, and ſubdivi- 
ded like the former. Note, that Birds that pick their Food where they can 
{ce it, have not theſe Nerves, and that the Pair of Nerves belonging to the 
upper Bill, is conſiderably ſmaller in Proportion to the Fowls, than thoſe 
* oblery'd above; whence it is probable, that theſe Nerves are deſigned for ſome 
great uſe, both on the Account of their Number and their Largeneſs, and 
that the uſe to be affigned to them, muſt be to enable them to diſtinguiſh 
| (whether by Taſting or-Feeling, I will not now determine) their Food, there 
j | being a Neceſſity of a more exquiſite Senſe in theſe Foul, than in any other, 
Fig.246. The 246 Figure repreſents thoſe in a Duck's Head, where-a-4 expreſſes the 
Edge of. the Cranium, which is in Part removed for the more clear View of 
theſe Nerves ; h b. are the Cells about the Ear, between rhe two Tables above 
.deſcribed ; cc. the Brain laid bare, with its Blood-Veſſtls ; d d d. the three 
Nerves on one fide; e. the Optick Nerve; fff. the Skin and Part of the Bone 
removed, to bring the Nerves in View; g g. the two Nerves expanded near 
the End of the upper Bill; Y h. that in the lower. I 
9. All the Eyes of a Fowl and of Fiſh, that J have examined, were more 
or leſs cartilaginous; for the ScJerotis is a Cartilags ſui generis, eipecially near 
the Cornea, in all thefe Animals. And in the larger fort of both, I re- 
member to have found the whole Sclerotis- ſuch a Kind of a Carti- 
lage. 5 | 
5 d. L have frequently obſerved in ſmaller Fowl, that the Membrane of the 
Drum was double, for by gently pulling away the Membrane lining the Tube 
of the Ear, I have obſerved at the bottom of it a tranſparent Membrane; 
which at firſt I took to be the. Membrane of the Drum, put upon Examinati- 
on, 1 found that the Membrane of the Drum was {till entire, and in its proper 
Place. I have alfo ſometimes obſerved this in larger Fowl, in a Seal, and in 
ſome other Animals, and perhaps it may be ſo in all. 
By Mr. J. 2. Dr. Aſoulen and my ſelf, when we made our Anatomies together at 
Cay", e Tanda ſhew'd to the Royal Society, that all flat-bilFd Birds, that Groped 
for their Meat, had three Pair of Nerves, that came down into their 
Bills; whereby as we conceived, they had that Accuracy to diſtinguiſh what 
was proper for Food, and what to be rejected, by their Taſte, when they 
did not ſee it. This was moſt: evident in a Duck's Bill and Head, a Duck 
having larger Nerves that come into their Bills than Geefe, or any other 
Bird that I have ſeen, and therefore Quaffer and Grope out their Meat 
the moſt. But I then diſcovered none of theſe Nerves in round bill'd 


Birds : 


Birds: But ſinte in my A natomies in the Country, in a Rook I firſt obſerved 
two Nerves, that came down betwixt the Eyes in the upper Bill; but con- 
ſdetably ſmaller than any of the three pair of Nerves, in the Bills of Ducks, 
but larger than the Nerves in any other ronnd-bilFd Birds. And "tis remarka- 
dle, theſe Birds more than any other round-bill'd Birds, ſeem to grope for their 

Meat in Cow-dung, and the like. Since I have found in ſeveral round-bill'd 
Birds, the like Nerves coming down betwixt the Eyes, but ſo very ſmall, that 
had I hot firſt ſeen them in a Rook, I ſhould ſcarce have made the Diſcovery. 
In the lower Bill alſo there are Nerves that have much the ſame Situation 
with the flat-billd Birds, but very fmall, and fcarce «diſcernible, unleſs to the 
cautious and curious. 
The Ears of Birds differ much from thoſe of Man or Beaſts, there's almoſt h, „ ,,, 
a direct Paſſage from one Ear to the other of Birds, fo that prick but the 
ſmall Membrane called the Drum on either Ear, and Water poured in at 
one Ear will run ont at the other. But what is much more remarkable, 
they have no Cochlea; but inſtead thereof, there's a ſmall Cochleous, or Twiſt- 
ing Paflage that opens into a large Cavity, that runs betwixt two Skulls, 

and pifles all round the Head. The upper Skull is ſupported by many 
Hundred of ſmall thread-like Pillars, or Fibres, which, as we ſuppoſed, had 
another Uſe alſo, wiz. to break the Sound from making any confuted Ec- 
cho, and to make it one, and diſtinct. This Paſſage we obſerved, was much 
larger in Singing Birds, than in others that do not Sing, ſo very remarkably, 
that any Perſon that has been but ſhew'd this, may eafily judge by the Head 
what Bird is a Singing-Bird, or has Apitude thereto, tho' he never faw the 
Bird before, or knew-what Bird it were. This has often made me reflect 
how much the Modification of Voioes depends upon the Accuracy of the 
Ear, and how Deaf Perſons become Dumb: And ſince, I have obſerved» 
that. many Children that have an acute Wit enough, that are flow of Speech, 
that is, long before they ſpeak, are much longer before they can pronounce 
thoſe Letters that are ſharp, as g. b. r. and never have an Aptitude to learn 
 eo:fing,,. | 

L have alſo anatomized moſt ſorts of Creatures, and never found any Four- 

footet Creature with an Ear like a Bird, unleſs a Male, and a Mole has an 
Ear much like them, with a very thin double Skull, and a great Cavity 
like a Bird, and is very acute of Hearing. The Skull, by reaſon of this large 
Cavity, being very ſlender, is eaſily cruſhed; ſo that a Mole is quickly kill'd - 
with a bruiſe on the Skull, like a Lat, and upon the bruiſe, the Membranes. 
of the Skull. turn black ; but when I have taken Care not to bruiſe the Skull, 
the Membranes were not black at all. 5 


XCVII. I have obſerved, by Inſtation into the Afpera Arteria of Fowls, ric Amis. of 
that there is a Continuation of many Veſicles extended from the Bronchiæ ©” apes 


| | : | . in malignant 
chrough the Abdomen to the Anus. This, 1 conceive to be the Caule of the Ditempers, | 
conſtant Motion of the Anus in Fowls, the Air having Ingreſs and Egreis Tenpler. A. 


there: And alſo that to be the Reaſon Why the Anus of Fowls are 2 ma- 86. 7. 5031. 
| | ignant 


- 


—— (864) 
lignant Diſtempers applied to draw the Inſection out of the Body. For thoſe 
Anus's being like Cups and Yentouſes, the Fowl has often ſtuck by its Anus till 
it died, in which Caſe, I have known ſeven Chickens applied to the Groin of 
one viſited by the Plague, that ſtuck till they died, and the eighth went quick 

ly off, and lived above a Year and half after. | 


4 Blemiſh XCVIII. r. The Eyes of Horſes are peculiarly affected with one Deſect, 
e, which no Animal beſides is troubled withal, as far as I have obſerved ; and 
Horſes, by that is, a ſpungy Excreſcence (commonly of a dark Musk-Colour) which 


De, Richard 


grows out of the edge of that Coat of the Eye, called the Uvea. If this 


32. p. 613. ipungy Subſtance be ſo great, or the Number of them ſuch, as that they 


grow in feveral Places about the Pupil of the Eye, where it contracts its 
ſelf, the Pupil or Sight is very much (if not totally) obſtructed ; and conſe- 
quently, the Horſe fees very little, or nothing at all. As I have many times 
taken notice in ſome Horſes, which being brought into the Sun-ſhine, could 
not ſee at all, but ſuffered me to touch the Sight of their Eye with my Fin- 
ger without the leaſt Winking ; which Horſes being led back into the Stable, 
the Uvea in that obſcure Place, dilating it ſelf, they could ſee very well again, 
and would not ſuffer me to ſhew my Finger near to the Eye, without frequent 
cloſing their Eye-lids, and toſſing their Heads. The ſame Horſes I underſtood 
by the Owners, were very apt to ſtumble in the Day-time, if it were Bright 
and Sun-ſhine, but travelled very well, and ſecurely in the Evening, and in 
dark cloudy Weather. 
cannot think that theſe Excreſcencies come from ſtraining in great 
Draughts, and Races, or from hard Travel: Becauſe I have ſeen very large 
Spunges (as I may call them) in Jun Eyes of two and four Years old, be- 
fore they were backed; which, after they have been taken up from the Graſs, 
and kept with dry Meat, have very much abated, and afterwards being turn- 
ed toGraſs in the Spring to cleanſe and cool their Bodies, have encreaſed again 
to the wonted bigneſs. %%% over ry he 8 
It is remarkable, that the more and greater thoſe Excreſcencies are, the 
more the Pup of the Eye or the Sight is in danger of being quite obſtructed; 
which you may further examine, by turning the Horſe's Eye to the Light, 
and obſerving how much of the Pupil they do obſtruct. That thoſe on the 
upper Edge of the Uvea are apt to grow the largeſt, and hinder the Sight moſt ; 
and that that which grows on the middle of 6 Urea, does more hinder the 
Sight, by ns the Object, than that, which grows in either Corner or 
Angle of it. Tow To 
| Than no Cure can be expected but from a drying kind of Diet; yet 
perhaps outwardly ſomething may be deviſed to ſhadow the Eyes, and 
keep em from being nakedly expoſed to the Sun, whereby the Pupil 
will not be ſo cloſely contracted, and conſequently, the Sight not ſo much 
obſtructed. . 5 


| | 
„ 2. Horſes of an Jron-Grey, or Dapple-Grey, are frequently inclining to 


5. 7. 750. Joſe one or both Eyes, if back d or hard Ridden to ſoon. 


In 
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In Man and Beaſt, (in Horſes at leaſt) the right Eye is the weakeſt; and moſt 
frequently failing. | 


The Pupil, or Black of the Eye is wider and larger in thoſe that are fort 
Gghted, than in thoſe that ſee at greater Diſtance. 

I have often noted ſome that are ſhort-ſighted, I ſay not pur-blind. + 

_ diſcern all things that are done about them, almoſt quite behind them, more 

oy Ang the beſt ſighted, if the Room was not too large for the Reach of 
their Sight. | | | 1 5 

Ale thine of Dr. Lower's Obſervations I could confirm by my own Expe- 
rience. In my youngeſt Days, I had a very narrow Eſcape from an excellent 
Horſe, which had that only Defect, which they call Moon-blind, (and they 
told me of it after the Miſchief :) I purpoſed to leap a Ditch, but the Horſe 
1aw no Ditch, ſo we fell in together. „ 

As Coach and Cart-Horſes have Flaps on the Ear-fides of their Eyes, fo 
theſe Flaps may be fitted (and in ſome Shew of Ornament) to ſhadow the over- 
Part of the Eyes, and yet to afford them Light enough to ſee their Way. I 
know not whether it be uſual amongſt you; but I have ſeen a young Child 
wear a kind of black Ribbon, like a narrow Mask before her Eyes, the Rib- 

bon-Mask having Holes made in fit Places to guide the Eye: And this was 
{aid to be an effectual Remedy to cure the Child of Squinting, which ſhe had 
hereditarily from her Mother, 


- XCIX. Duodecimus jam excurrit Annus, quo mactandum bovem luſtravi 3 5 
cum præclariſſimis Viris D. Carolo Fracarſato, & D. Sitveſtro Bonfiliolo, A cu- the Keck of 
jus Collo in dextris, ubi jugum apponitur, inſigne pendebat Cornu. Hujus rar Mex 
Longitudo 16 Digitorum craſſitiem æquabat; Non longe a Baſi ubi latius 166. 5. 601. 
erat, 8 Digitorum Latitudinem explebat. Ejus forma conica erat & in ob- 
tuſum deducta Apicem, non parum verſus Finem curvabatur. In Baſi tamen, 

ubi Collo nectebatur, arctius erat. Color circa extremitatem ſubniger Luci- 
duſque erat; & perſimilis ei, qui in Unguia Bubula paſſim obſervatur. Ex- 
terior Superficies aſpera erat, præcipue a Baſi uſque ad medium; etenim Cu- 
ticula & ſubjectum reticulare Corpus cum contentis Papillis (que in aliis par- 
tibus perpendiculariter attolli ſolent, ac Tactus Organum conſtituunt) ſenſim 
produci inclinarique incipiebant, non diſpari ſpecie, ac in noſtrorum Digi- 
torum extremitate, quilibet prope Unguium Radicem obſervare poteſt. Pa- 
pille igitur, Laciniata Cuticula, & reticulari Corpore circumdatæ, majorem 
Longitudinem ſortitæ ita inclinabantur, & invicem herebant, & ferrumina- 
bantur extremis Finibus, ut ſquammoſum Piſcium Tegumentum æmularen- 
tur. Circa Baſim ſquammoſa hæc corpora brevia erant, ſenſim vero produ- 
cebantur, & prope Conum longiſſima reddebantur. Varius quoque erat 
Subſtanitæ Modus; nam in Baſi Papillaria hæc Corpora non ita ſibi mutuo 
connexa conglutinabantur, ſed ſolutis ipſorum Finibus laciniatum & aſpe- 
rum excitabatur Corpus. Ultra tamen Medictatem denſiori donabantur _ 
compage, unde & lucida & levia videbantur. Interius expoſitum corn con- 
eavum erat, ita ut Craſſities ipſius in Baſi nativam Cori; altitudinem parum 
excederet ; gracileſcente tamen & attenuato Corio ad Naturam quaſi Mes 


Vor. IL 7 Sfr brane. 
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brane intus ambiebatur, quod ſanguinea vaſa irrigabant; hocque detracto 
ſolidum & leve corpus occurrebat. Tota Concavitas referta erat ſubflavo, 


turbidoque ſero, quod igni appoſitum totum fere in Naturam Albuminis. Ovi 


concreſcebat. Sub Baſi Glandulæ conglobatæ, depreſſæ tamen inſigniter, 


luxuriabant. | | | 

Ex hujus igitur diligenti Inſpectione patet, Papillas (quas non incongrue 
externi Ten, Organa credidi) Cuticula & Reticulari Corpore cuſtoditas, ubi- 
cunque plus juſto producuntur, & invicem intime unite ferruminantur, in 
ſolidum deſinere Corpus; quod commune eſt Ungulis & Cornubus, quæ ſola 
exteriori Configuratione; & majori minorive Partium denſitate donata, ad 
invicem diſcriminantur; unde veluti Senſorii Additamentum cenſenda 
veniunt, & Tactui quoque non parum conducentia. Cornuum è Cranio 
erumpentium obſervata Productio his multum lucis confert. Hanc itaque 
Vegetationem in Bove deprehenſam in Phyſicæ additamentum audire ne 
graveris. . : | 5 

In Fætu, igitur adhuc in Utero contento, Cranii Os in ſitu Cornuum fere 
Cartilaginem eſt, & poſtremo Oſſeam Naturam acquirit. Pi; ibidem pri- 
mo erumpunt Glabro exiſtente Corio præter Labia, que quibuſdam Pil is or- 
nantur. Hi taliter locantur, ut ipſorum Ordines a Circumferentia verus 
Centrum ſituati & inclinati minimum quaſi Conum efforment. Poſtremis 
quoque Menſibus, in Fœtu adhuc concluſo, Oſſeæ Lamellæ (quibus Cranium 
compaginatur) obliquari incipiunt, & fracta Directione extra imminent, ex- 
citatis intro ſubrotundis ſpaciolis, unde ſupra Cranium oſſeus tumor primo 
emergit lenticulare corpus præ ſe ferens. Hoc extenſo Corio cooperitur, quod 
pre reliquis craſſum eſt, & turgentes exhibet Glandglas inter oſſeum Corpus 
& Corium, Perioſteon, ſeu Offex Subſtantiæ inchoamenta locantur, quæ paula- 
tim manifeſtantur. Extra Uterum ſenſim offeus Tumor lenticularis parum 
aſſurgit turgentibus oſſeis Lamellis. Supra Os craſſum luxuriat Perioſteon, 
ſeu — Oſſis Inchoamentum. Corium quoque obducitur, a quo Tactus 
Papillæ aſſurgentes reticulari & cinereo Corpore ambiuntur: Hoc copioſis 
Pilis, diverſam Inclinationem ſortitis, cooperitur. Altero elabente Menſe, 


Oſſea ſubſtantia Laminulis & ſpatiolis contexta extuberat, ita ut Cornu ru- 


dimentum emergat, dimidiam Digiti Craſſitiem æquans, & Conoidem Pa- 
rabolicum repræſentans. Hujus exterior Superficies lævis & glabra ſenſim 
redditur, nigroque inficitur Colore. Corium craſſum de more extenditur, 
a quo Jactus Papillæ erumpentes, ſuperato Reticulari Involucro, quod Cinerem 
eſt, elongantur, & nigro ambiente Succo conglutinantur. Hæ circa 
Cornuum Baſim inclinatæ verſus Apicem diriguntur: Reliquæ vero ab 


Apice exortæ Perpendiculares quaſi aſſurgunt, & Reticulari Corpore cuſto- 


diuntur; earum Longitudo vix Serici HVillaſi Lanuginem æquat. Interea 
incluſa oſſea Appendix Augmentum capit, & Interius varie configuratur. 
Etenim ut plurimum Radix Fiſtuloſa excitatur Subſtantia quæ Offtis 
Fibris reticulariter implicitis componitur; reliquum vero uſque ad Api- 
cem Spongioſo conſtat Corpore. Sanguinea intercurrunt Vaſa, & A- 

| pex 
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pex perpetuo Sub mollis firma Partium compage non gaudet. Corium quo- 
que extenſum Oſſeam Subſtantiam inveſtit, & in Baſi craſſius eſt. Ab hoc 
itaque immergentes Tactus Papill ita Proceræ redduntur, ut inclinatæ verſus 
Apicem, ſimulque reticulari Corpori unitæ, tot Conica Corpora concava effici- 
unt, & ex horum unione (quaſi tot Lamellis, Ceparum inſtar, intra ſe poſi- 
tis) ſolidum Cornu corpus efficiatur. Papillarum Ordines in Baſi erumpentes 
licet non omnes Apicem attingant, ut plurimum tamen recta deducuntur, 
& ferè Cornu ambiunt; aliæ quoque ſub diverſis Planis à producto Corio 
propagantur, quæ longiores redditæ breviores cooperiunt & includunt, un- 
de ſecto per longum cornu non ſolum Oſſea ſubſtantia occurrit, ſed etiam 
Corium a quo molles Papillæ emanant, quæ in Cornuum Subſtantiam im- 
mutatæ ſolideſcunt & nigreſcunt, avulſoque oſſe cum ambiente corio, Fiſtu- 
læ in cornu a reticulari opere excitatæ patent. Occurrunt quoque papillarum 
tactus varii exortus & plana, ipſarumque Productio uſque ad Apicem; unde 
cum diverla plana extremum Conum conſtituant, hinc eſt, quod Apicis ſub- 
ſtantia craſſitiem ferè digiti æquat. Exaratæ Papillæ Baſim cornuum exci- 
tantes molles adhuc ſunt, & de facili lacerantur, vel in furfures abeunt; 
circa finem vero & apicem item addenſantur, & reticulari corpore ferruminantur, 
ut ſolide factæ nigro Iucidoque inficiantur Colore. Harum progreſſus evidens 
eſt; nam tot quaſi Filamentis, per longum ductus, coagmentari videntur. 

Procerioribus redditis cornubus, ita ut 12 digitorum craſſitiem æquent, in- 
cluſa Appendix Oſſea longior redditur; &, ubi continuo & pleno Oſſe non co- 
agmentatur, variis cellulis concameratur & excavatur. Secto autem Cornu 
per longum, ſingula dilucidius patent; primo enim frequenter exarata A- 
pendice Oſſea lamina componitur, ita ut Tubus efficiatur : Portiones tamen 
oſſæ oblique per tranſverſum ductæ inſeruntur, unde relictæ Areæ concavi- 
tates oblongas, inæqualis tamen Longitudinis & Figuræ, efficiunt; in quibus 
aliæ quoque ab aſſurgentibus parum Oſſeis Parietibus deſignantur. Omnes 
hz Concamerationes Membrana tenui obducuntur, ſub qua ſanguinea Vaſa 
in miras Propagines diramata cuſtodiuntur, Verſus Apicem Oſſea ſubſtan- 
tia ſpongioſa eſt nullis Cellulis excavata, unde impenſe rubet ex innumeris 
Vaſculis, quibus irrigatur. ; 

Expoſitam Appendicem oſſeam extenuatum Corium ambit, à quo molles 
de More Tactus Papillæ emanant, quæ reticulari corpore cuſtoditæ, ſimulque 
ferruminatæ, verſus Apicem deductæ Cornu componunt, ita ut Cornuum 
Parietes in Baſi Graciles ſenſim ex Papillarum Additione reddantur, & tan- 
dem in Apice ex omnium Unione, Duorum Digitorum Craſſitiem 
æquent. 1 | 

Horum interior Superficies nigra eſt, & fiſtuloſis Foraminulis verſus 
Apicem directis exaſperatur, quibus 2 W admittuntur, Exterius Apex 
Acuminatus, Solidus, Lucidus, & Ater eſt; Verſus Medium tamen ſubal- 
beſcit Cornu, & circa Baſim parum nigreſcit, & de facili in Squammas 
ſolvitur. 
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Vlterius tandem Augmentum ſortiuntur Cornua, ita ut urgente interi- 
ori Oſſea Appendice primi Papillarum Ordines a Baſi erumpentes, avulſi à 
Corio ſeparentur, & ita diverſi Fines & Papillarum Limbi apparrent ; non 
diſpari ritu ae in Conchis Marinis conſpicimus, quarum Compoſito di- 
verſis Teſticulis ſuperpoſitis, in æqualibus tamen, coagmentatur, ita ut 
extremi Fines quarumcunque Teſtularum minimum eleganſque exhibeant 
planum. Hzc eadem Structura evidenter quoque in Dorcadis Cornubus elu- 
{ceſcit, unde a Radicibus uſque ad Medium Aſperitates, quaſi Nodi, obſer- 
vantur, que a diverſis Papillarum Lamellis vario tempore a Corio avulſis, & 
ſurſum retractis excoriuntur, quæ omnia diligenti Microſcopii luſtratione pa- 
tent. | GE 

Poſtremo tandem Cornua ultimum ſortita incrementum non parum im- 
mutantur ; nam exterius ipforum Color varius efficitur, Subſtantia quoque 
ſolidior reddita, Diaphana fere evadit, & continuo Uſu lævigatur. Interius 
Oſſea Appendix obtuſo terminatur Fine, totaque ipſius longitudo gracilente 
Corio adhuc tegitur. Ab hac Emergentes olim Tactus Papillæ obliterantur, 

præterquam in Apice: Interior enim Cornuum Superficies evaneſcentibus 
Vaginulis, ſeu Reticularis Corporis Finibus, ex Ferruminantis Succi exundante. 
Copia, tota fere circa Baſim Levis & Perpolita redditur, ita ut Papillarum 
Productiones quaſi obſcurentur. | 

Analogam quoque Generationem in Gallorum Calcaribus obſervamus, quæ 
ex Cuticula & ſubjectis Papillis Reticulari Corpore conditis conflantur, ita ut. 
turgente intus Oſſea Appendice exterius quoque Corium multiplicibus Cu- 
ticulæ involucris obductum rapiatur, & novum quaſi . cornu, licet minimum 
erumpat. | e 
Ex his igitur conjectari licet, Monſtroſum Cornu in Bove Ortum 
traxiſſe non tam ulteriori Papillarum, Corii, & Reticularis Corporis pro- 
ductione, ſed ex conatu interioris Tumoris, & ex Compreſſione facta 
in Cervice à proximo Jugo; in Naturali namque Cornuum Eruptione e- 
mergens Oſſea Appendix extenſam ſibi Corii Portionem ſenſim urget, ſe- 
cumque rapit, ita ut Papillæ verſus Apicem inclinatæ elongentur. Proceri- 
ores autem redditæ ſunt, in Monſtroſo Cornu, Tactis Papillæ ex copio- 
ſo fortaſſe Succo per Filamentorum Reticularem contexturam, qua Co- 
rium componitur, excurrente vel elabente in Continuatas Papillas, & in 
Muſcoſum Reticulareque Corpus, ut in Ungularum Vegetatione contin- 
git, que, cum extremis Papillarum Finibus excitentur, in Deformem 
producerentur Longitudinem, niſi vel Arte, vel Attritu mutilarentur. 
Probabile quoque ett ex Urgente aſſiduè Jugo proximam Cervicis Partem 
compreſſam & inde Calloſam reditam fuiſſe: Sanguinis namque Motus 
non ita feliciter Celebratus eſt; Ichoris quoque & Lenti Humoris per 
exaratam Corii contexturam ulterior Fluxus impeditus eſt; & Sudoris, 
Halituſque Effluvia per propria Sudoris Vaſcula ſuppreſſa ſunt, unde 
Coriopapillæ eltra Augmentum in novum gitum & Compagem adaptæ 
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ſunt & Reliculare Corpus, quod alias Muceſum eſt, pene Oſſeam nactum eſt 
Conſiſtentiam. Hæc autem Ferruminatio probabiliter contigit ex Vitricla- 
to Humore per Excretoria Sudoſis vaſa effluente vel ſaltem ab Acidis efiuvs 
Coercitis & Fixis, dum interim Evaporantibus Alcaribus & Aquoſis Parti- 
culis Sanguinei inſtar Seri Solidum, Lucidumque fere Corpus excitatum 


C. Sir Will. Lowther (in Yorkſhire) had a Lamb, 1694, which, being left 4, Lamb 


by the Ewe, {uck'd a Veather, ( Aries Caſtratus) and brought him to Milk, Macher 15 
and was maintained by him all Summer till the latter end of Auguſt, ar. Thomas 
that he was Weaned. I ſaw his Udder the latter end of September, 1 
ſide whereof was about the bigneſs of a Hen's Egg; and he had two confi» 
derable Teats. I ſaw Milk ſpurted oat of them, to a Yard or two's Diſtance, 
notwithſtanding the Lamb had been taken from him ſo long. In November 
I faw him again, but his Udder was then much fallen, each fide being now 
about the bigneſs of a Waluut; there is Milk ſtill in it, enough to Stream 
out above half a Yard. 1 „ 

There is no Tokens at all of a Hermaphrodite in him. I compared 
him with another Heather, who had Teats or Paps like him, and differed 
in nothing but the Udder. The Ewe died upon Shearing, when the Lamb 
was about five Weeks Old; ſo tis likely it might feed partly upon Graſs, 


as I ſuppoſe other Lambs of the like Age do, notwithſtanding what they ſuck 
from their Dams. . 


CI. Dr. Clark and Dr. Lower have given me an Account of a pretty odd Sn ſuns 
kind of Obſervation : One of them aſſuring me, that he had ſeveral times 5 
in the Lungs of Sheep found a conſiderable Quantity of Graſs, in the very h 7 
Branches of the Aſpera Arteria; and the other relating to me, that a few wa's, by ay. 
Weeks ſince, he, and a couple of Phyſicians, were invited to look upon an OR er 
Ox, that had two or three Days almoſt continually held his Neck ſtraight up, . ge > 
and was dead of a Diſeaſe the Owner could not conjecture at; whereupon, 
the Parts belonging to the Neck and 'Throat being opened, they found the 
Alvera Arteria, in its very Trunk, all ſtuffed with Grafs, as if it had been 
tir aſt there by main Force: Which gives us juſt cauſe to wonder both 
how ſuch a quantity of Graſs ſhould get in there ; and how, being there, an 


Animal could live with it fa long. 


C11. 1. On the Borders of Italy a Murrain infected the Cattle, which ipread 4 Murata | 
| farther into Switzerland, the Territories of Jiriemberg, and over other Pro- 
vinces, and made great Deſtruction amongſt the Cattle Ihe Contagion e 
ſeemed: to propagate its ſelf in the form of a Hue-Miſ, that fell upon thoſe 1e,“ 
Faſtures where the Cattle grazed, inſomuch that whole Licras have returned . 
home Sick ; being very Dull, forbearing their Food, nicic of them would 
die away in twenty four Hours. Upon Diſſections, were d:.covered large and 
corrupted Spleens, Sphacelous Corroded Tongues, ſome had Angina 2 | 
„„ | SEES, Thoſe 


(870 
Thoſe Perſons, that carcleſly managed their Cattle without a due reſpect to 
their own Health, were themſelves infected, and died away like their Beaſts. 
This Contagion may probably proceed from ſome Noxious Exhalations thrown 
out of the Earth, by three diſtinct Farthquakes perceived here, and in our 
Neighbourhood in the ſpace of one Year. 
Ihe Method of Cure was thus: As ſoon as ever there was any Sufpicion 
of the Contagion upon any one of the Herd, the 'Tongue of that Beaſt was 
carefully examined: In Cate they found any Aptba, or Bliſters, whether 
White, Yellow, or Black, then they were obliged to rub, ſcratch and tear the 

Tongue till it Bled; then they wiped away the Blood, and Corruption with 
new unwaſhed Linen; this done a Lotion for the Tongue was uſed, made 
of Salt and good Vinegar. The Antidote for the Diſeaſed Cattle, and the 
Medicine for the Sick was the lame; vis Take of Sort, Gun-Powder, Brim- 
ſtone, Salt, equal Parts, and as much Water as is neceſſary to waſh it down; 
give a large Spoonful for a Dole. = Tk {og 
by Dr.Fred, 2. I am aſſured, by two ingenious Travellers, that this Contagion reach'd 
Slare, ib. . the Borders of Poland, having paſſed quite through Germany; That it 
7 was obſerved to make its Progreſs daily, ſpreading near two German Miles 
in twenty four Hours; that it continually without Intermiſſion made Pro- 
greſſive Voyages, and ſuffered no neighbouring Pariſh to efcape ; fo that 
it did at the ſame time infe& Places at great Diſtances, that Cattle ſe- 
cured at Rack and Manger were equally infected with thoſe of the Field, 
It were worth conſidering whether this Infection is not carried on by ſome 
Volatile Inſe&, that is able only to make ſuch ſhort Flights as may amount 

to ſuch Computations. ny 


ne Diſeaſes CIII. Dogs are ſubject to theſe Diſeaſes. 1. The Hot Madneſs, which is 
#008: Incurable ; they fly upon every thing, and can hold out but four Days. 4. 
Mayerce, „ The Running Madneſs, which is likewiſe Incurable ; they fly only upon 
151-7. 49%. Dogs, and : by Fits, and may ſometimes hold out nine Months. 3. 
La Rage Mue, which is a Diſeaſe that lies in the Blood. 4. The Falling Mad- 
neſs, which ſeiſes on the Head, and is #lort of Epilepſie. 5. The Blaſting, 

or Mithering; this lies in the Bowels, which ſhrink up exceedingly. 6. 
The Sleepy Diſeaſe, which comes from little Worms in the Mouth of the 
Stomach, theſe Dogs die Sleeping. 7. The Rheamatick Diſeaſe, this ſwells 

the Head very much, and makes the Eye Yellow, In theſe five later Diſ- 
eaſes the Dogs will not Eat, (nor at any time when they are Sick,) but 
they Live eight or nine Days without Hurting any Body, and then die of 

Hunger. \ | 5 . 

The two firſt are Catched by the Breath of Dogs being together, as 
in the Plague among Men; the latter are likewiſe Contagious, but Cu- 
rable. | 


CIV. Tle 


n | 1 
Clv. The Fore- feet of a Rat reſembleth thoſe of the Cafor ; The Hair isles, 
alſo ſome Fine, ſome Coarſe, as in that Animal; the Tail Sah, with Hairsgau A 
between every Scale, like the Caſor's, which ſhews theſe two Animals toRat ; A. 
be ſomething a-kin: And indeed the //ater-Rat comes very near to thee. >. 166, 
Beaver, and makes its Holes in the the Bank-ſides of Ponds after the famet 594 
manner. be 
The Penis in the Rat has a particular Paſſage near the Navel, as in Squir- H. 2.4» 
rels, and not at the Auus, as in the Caſtor. | ee 
The Liver is full of little Specks, as big as Pins heads; which are the little 
Glands thereof. | Os 
There was no Gall-Bladder, but a Ductus Fellens, poſſibly the Bladder was 
incloſed in the Parenchyma of the Liver as it is in ſome Animals. 
The Cæcum was much larger the Stomach, and in ſhape like that of the 
Caſior. „ | ' 
The Teſticles lay not behind, but in the Groins on the Os Pubis. Theſe 
were like a Bottom or Skein of 'Thread rumpled up together, which was 
Viſible through the Coats of the Teſticle. This Thread continued of near 
the ſame ſize in the Epididymides, only towards the Deſcrentia it grew larger. 
It was tender, and not caſfie to be unravePd ; ſo that I could not draw out. 
above three Quarters of a Yard. 
The Proſtratæ lay under the Spermatick Arteries. 
The Kidneys were whitiſh, with their Succeuturiati. 
At the Neck of the Bladder were inſerted the Veſicule Seminales ; tran» 
ſparent and filled with the Semen. 


Toward the end of the Penis, which had a Bony Griſtle, were two large 
Glands emptying themſelves near the End of the Penis, and contained a 
Subſtance like Cream, as in the Dormouſe; obſerved by Swammerdam. 3 

AA. The Kidneys, a a. the Renes Succentti:riati ; b b. the Ureters ; cc. the 7 

Crural Veins and Arteries; D. the Arteria Magna; e. the Vena Cava, H the 
Bladder ; g g. the Spermatick Veſſels, Veins and Arteries ; b b. the Teſtes, with 
the Branches of the Veins and Arteries; ii. the Epididymides; k k. the De- 
ferentia ; I. the Penis; m m. the Veſiculæ {eminales ; n u. two Glands, from. 
whence a thick Juice might be preſſed out; o. the Balanus. 


CY. 7 ew Sable-Mice (which were firſt obſerved in Lapland about Sale Mic 
Thorne 1697) are near as big as a little Squirrel: tacir Skin ſtreaked, and ſpot- BY 3/7 9 08 
ted black and light brown; they have two Teeth above, and as many under, v. uo. 
very ſharp and pointed; their Feet like thoſe of Sguirrels, they are ſo fierce, 
and angry, that if a ſtick be held out at them, they will bite it and hold 
it ſo faſt that they may be ſwing' d about in the Air; they are fat and thick, 

and without any 247. RR Ne 
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Tn their March they keep a direct Line, generally from North-Eaſt to South. 
Wet, and are innumerable Thouſands in each 'Troop, which for the moſt part 
is a Square : 'They march by Night, and in Twilight, and lie ſtill by Day 
The diſtance of the Lines they go in is of ſome Ells, and Parellel to each 
other. If they meet any thing that might ſtop them, they avoid it not, tho 
it were a Fire, a deep Well, a Torrent, Lake, or Moraſs, but without any 
Heſitation venture through, and by that means many 'Thouſands of them 
are deſtroyed. If they be met ſwimming over Lakes, and be forced out of 
their Courſe, they preſently return into it again; when they are met in 
Woods or Fields and ſtopt, they ſet thimſelves upon their hinder Feet like 
a Dog, and make a kind of Barking or Squeeking Noife, leaping up as 
high as a Man's Knee, defending their Line as long as they can: And, if at 
laſt they be forced out of it, they Creep into Holes, and ſet up a Cry 
ſounding like Brabb, Biabb. They never come into any Houle, nor meddle 
with any thing that is Man's Meat; if a Houſe happen to be in their Way, 
there they ſtop till they die, but through a Stack of Hay or Corn they wil! 
Eat their Way; when they March through a Meadow, they endamage it 
much, by Eating the Roots of Grafs, but if they Encamp there by Day, 
they quite ſpoil it, and make it look as if it were burnt, or ſtrewed with 
Aſhes. The Roots of Graſs, with Rotten Wood, and the Inſects in it, are 
their Chief, if not only Food. . 
Theſe Creatures are very fruitful, yet their Breeding does not hinder 
their March, for ſome of them have been obſerved to carry one Young 
One in their Mouth, and another other on their Back. | 
It is reported that ſome Poor Laplanders have Eat ſeveral of them, and 
found their Fleſh to Taſte like Squirrels : Dogs and Cats Eat only the 
Heads, and Birds of Prey only the Heart. During the Winter they lie 
under the Snow, and have their Breathing-Holes upon the top of it, as 
Hares and other Creatures uſe to have. The Country-People are very glad 
of thoſe Gueſts, foretelling there will follow great Plenty of Game, as of 
Fowls Squirrels, Lo-Cats, Foxes, Cc. where of late Years there has been 
great Scarcity, being told by ſome old People that theſe ſort of Creatures 
were ſeen in Lapland, about 20 or 30 Years before, and that thereupon they 
had Abundance of ſuch Game. 35 8 
t——— 2. Theſe Mice are the fame with thoſe called Myres Norwegici, deſcribed by 
Ib. . 11. Olang Mermius in his Muſeum. | : 
Cl. Take Bever-Stones, and get the Milk out of them as clean as you 
we, H can, then ſet upon the Fire a Skillet or Kettle with Water big enough to con- 
ri;Ca'ore- tain the quantity of Stones you have to cure: Let the Water boil, and put 
. 16. g. 501. into it half a Shovel-full of Clean Wood- Aſhes; then tie the Stones together 
in Couples, and put them into the Water, and let them boi] therein for half 
a quarter of an Hour, then take ſome Birch-Bark, and lay it on the Fire, and 
let the Stones be well ſmoaked over it for the ſpace of an Hour, until they 
are well dried in the Soak ; then hang them up in a Kitchen, or in the Air, 
for a Week or more, until they are perfectly dry and hard, after which they 
8 may be packed up in a Cask, or otherwiſe for Tran/portation. = 
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CVII. That the Teſticles of the Animal in New England, call'd Musk- Duaſh, n. Mk! 
do ſmell ſtrong of Musk (as Mr. Fofſ:1;n faith,) is moſt certain: For, ] have Wai. 5—» 
known ſome of them kept a long time in ones Pocket, till they were be- ONO” | 
come hard and black, and yet ſmelt as ſtrongly as at firſt, which in my New. eop- 
Opinion was nothing inferiour to the Scent * that which is commonly n K 
ſold for Musk in the Shops. I remember that one of our Seamen, being N 
laid to Sleep too near the Fire- place, with one one of theſe dried Tefticles in 
his Pocket, it happened that a Coal burned through his Breeches to it, and 
made 5 great a Scent of Musk, that he might eaſily have been ſmelt a good 
way off, 5 | 

This Animal deſerves to be further enquired into, eſpecially if what M. 
Thevenot relates be true; viz. That Musk is nothing elſe but the Teſticles 
of a Beaſt like a Deer, found in China, if the Province of Honan. 


CVIII. The whole ſhape of this Animal (which by ſome Authors is called 1 Anatomy 
Tajacu) was ſuch, that we may eaſily reduce it to the Swine-kind, as plainly 4%“ Nie 
appears by the Figure; but it was much leſs than our uſual Hogs ; for from Hog. pr. 

the end of the Body, where the Tail ſhould be, to the top of the Head be- . 
tween the Ears, were two Foot and two Inches, from thence to the end of the 
Noſe eleven Inches; the Girth of the Body two Foot; the Girth of the Neck Fig. 248. 
ſixteen Inches; of the Head, in the largeſt place, eighteen Inches; and of out 
Snout twelve Inches: For the lower Jaw in this Mexico-Hog was more protu- 
berant, and the Head leſs tapering than in our Swine, and in the Sceleton ap- 
pears much like that of a Baby Rouſſa, only it had not thoſe Teeth ; and the 
Neck appeared ſo very ſhort and thick, not from thoſe large Glands, which 
in ſome of the Swine-kind do ſo ſtuff out their Necks, but from the ſhort 
turning upwards of the Vertebre of the Neck, which were kept cloſe to the 
Body, by the Inſertion of that ſtrong Ligament into the Poll from the Back, 
which in Animals that are Prono Capite, is of extraordinary uſe ; and much 
adds to the Strength of this Animal. The Colour of the Body was Griſly ; 
being beſet with Briſtles, which were thicker than thoſe of a Hog, and leſſer 
than thoſe of a Hedge-Hog ; but like thoſe of a Hedge- Hog, or the Quits of a 
Porcupine ; they were variegated with white and black Rings. 'The Belly was 
almoſt bare, 'The Briſtles on the Sides were ſhorter, and gradually increafed 
in length, as they approach'd the Ridge of the Back; where ſome were five 
Inches long. Between the Ears, on the Head was a large 'Tuft of theſe Bri- 
ſtles; which were for the moſt part black. The Ears were about two Inches 
and a half long, and pricking up; the Eyes (as they are uſually in Pigs) but 
ſmall ; from the lower Canthus to the end of the Noſe, fix Inches; the Noſe 
like that ofa Hog, the Mouth not large, one ſide of the lower Lip made ſmooth, 
as it were by the rubbing of a 'Tusk in the upper Jaw ; the Feet and 
Claws perfectly as in common Hogs, only in the upper Claws on the ſame 
Foot proportionably longer, being one Inch and a Quarter long, whereas —_ 
the true Claws were ſcarce one Inch and an Half. It had no Tail. But Eg 250. 
"0. - 1 SS what | 


8 (874) 
| what is moſt particular, and differences it from any other Animal I know 
of in the World, is the Feet, or Navel, or Igrames. rather, on. the hinder 
part of the Back. | 5 # PNG an | 
Tbeſe Animals are bred in e. Nicaragua, Terra Firma, and Bra- 
file : They are uſually met with in the Mountains and Woods, and go in 
Herds together. They feed on Roots, Acorns, and Fruits; but, as the great- 
eſt Delicacy, they hunt for all manner of Poiſonous Serpents and Toads; and 
having caught them, holding them with their Fore-Feet, with a great deal 


nig. Anim. of Dexterity with their Teeth they ſtrip off their Skin from the Head to 


Fg.253. 


the Tail, then greedily devour them. Paſte, faith Fo. Faber, who had 
the Account from F. Gregorius, who often has {een them, and lived in thoſe 
Parts twenty four Years) Radicem ſeu certæ Arboris Corticem fibi notum quarit, 
quem comedit, ne Veneno inficiatur ; & hac ratione optime nutritur. Creſcit & 
Augeſcit. When they are made tame, they will feed on any thing; but na- 
turally they are very fierce. os 
Ovideus remarks, that the Swine, which the Spaniards left on the Iſlands 
of St. Domingo, St. 8 Jamaica, multiply d and encreaſed; but thoſe 
in Terra Firma durſt never $9 in the Woods, but were deſtroyed by the Lions, 
Tygers, and Lupi Cervarii: Vet in theſe Woods there are great Herds of theſe 
 Tijacus that can make their Party good with the fierceſt of them. If any 
be wounded, preſently he gets to his Aſſiſtance a great Number of his 
Kind, and never leaves till he has revenged the Injury, or is Slain, 'They 
are always at Enmity with the Tygers ;. and there is often found rhe Body of 
a Tger, and abundance of theſe Tajacu's flain together. If they ſpy a Man, 
they will kercely ſet on him, and his beſt Eſcape is to get up a Tree, which 
they will moſt furioufly aſſault with their Teeth ; nor will eafily leave him, 
till forced by Hunger, or Slain by him, by Club, Darts, or a Gun. It they 
hunt them, their Dogs are often torn in pieces by them. Their Fleſh is 
| eſteemed very good, and much defired by the Inhabitants. They have but 


a "= 


a very little Fat. Our Subject had ſcarce any. 


1 


We come now to the Anatomy; having therefore divided the Muſcles of the 
Belly, we took notice of the remarkable Structures of the Stomachs; for it 
had three. Into the middlemoſt was inſerted the Oæſophagus, of Gullet; which 
we therefore ſhall call the frft Ventricle, or Stomach. From this, on one fide 
was a large Paſſage into the Second, which pouching out had its two ends 

winding like a Horn, and on the other fide of the Firſt or Middle-Stomach 
was 1 * open Paffage into the Third, which emptied it ſelf into the Duode- 


Hg. 254 hum. The firſt Stomach was lined within, with a white thick hard Mem- 


Stomach and Nozice, that in the Common Hog 
Quadrupeds 


brane, almoſt like the inward Pellicle of the Gizzard of Fowls ; with which 

none of the other Stomachs were endowed: For the Inward Surface of the 

Second was ſmooth and ſoft, its Membranes thin, and more inclining to the 
common make of that of Carnivorous Animals: The Third ſomewhat like this, 
but thicker and rimpled within, with large Plicæ, or Folds. Dr. Greaw takes. 

„ againſt the Pylorus, ſtands a round Caruncle, 

as big as a ſmall: Filberd-Kerne!, like a ſtopple to the Pylorus, for preventing 

5 5 : as 


TIS 
(as he con jectures) a too ſudden and copious Trruption of the Aliment. This 
is ſufficiently provided for in our Subject, by the 
Pylorus here, and the great Aſcent it muſt take, before It can go out; which 
may be the Reaſon too of Nature's making theſe ſeveral Cells, or Partitions, 
for the better Digeſtion and Maceration of the Food; for, it being Frugivorous 
Graminivorous, and Carnivorous too, the Stomachs are ſo contrived, that as 


1 


the Firſt here by it Inward Pellicle ſomewhat reſembles that of Birds that are 


Carpophagous, ſo the others thoſe of Quadrupeds. | 
The Small Guts, which in other Animals, being faſtned to a large Aſeſen- 
tery, uſually do hang down, were here cloſer gathered, by the ſhortneſs of 
this Membrane, to the Spine: and the Colon, which in others is ſuſpended, 
here by its peculiar Structure lies looſe, and falls down; for the Duodenum, 
ariſing from the Pyibrus with a ſhort turn, and the other Small Inteſtines, 
made abundance of Convolutions and Windings. And altho' the Meſentery 
was but very ſhort from the Spine, and its Circumference ſeemingly but very 
little; yet in this-Compals it contained 2y Foot of theſe Inteſtines ; for 15 
mueh they meaſured from the Pylorus to the Colon. The Colon was tiot fa- 
ſtened to the Periptiery or Rim of the Mefentery, as ordinarily : But ariſing 
from the Centre or middle, made a Spiral Line, its End hanging looſe, and its 
turnings cloſely united one to another by Membranes. The Colon was very 
large, in reſpect of the other Guts; and, as I meaſured it, it was nine Foot lor 8. 
It had a ſhort Cæeum, 3 wide, and fil?d with Fxeces. What Pr. 
Grew obſerves, that *tis pecuſiar to the Cæcum of a Hog, and that of a 
Horſe to have the fame Structure with the Cojor, is true here too: And 
it may be reckoned as an Appendix of the Colon. The Meſeraick Veſſels were 
alſo extraordinary; for here we obſerved a large Vein and Artery, running a 
ſmall and equal Diſtance from the Inteſtines, and from them ariſing an in- 
finite Number of leſſer, bur ſtreight Veſſels, which goin regularly to the 
Guts, and in great Numbers, afforded a very pleaſant Proſpect. : 
The Spleen was about 10 Inches long almoſt, almoſt of the fame breadth 
throughout, and the middle was one Inch and half broad; it was of a Lead- 
Colour, a little Speckled or Marbled. The Liver conſiſted of four large 
Lobes, and was of a dark red Colour ; it appeared plainly Glandulous ; and 
had no Veftca fellea, but it had a Ductus Bilarius, which went from the Li- 
ver to the Duodenum as uſually. The Pancreas was about five or fix Inches 
long; and was made up of ſeveral Glands. 9 5 
The T#/tes were two Inches long, larger at the upper end than the lower, 
and in the middle about an Inch broad; they were placed in the Scrorum. 
Their Colour white, their Structure cloſe, ſo that the Veſſels, which com- 
pou them, did not fo plainly appear as in an Ordinary Boar. Notwith- 
ſanding which no doubt, their whole Compages was Vaſcular, tho' here 
cloſer wrought together, and united. Their Uſe is to "3% 2 the en; 
which is conveyed thence by the Vaſa Deferentia to the Veficul.c Semina« 
les, | 
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( 876 ) | | 
'Theſe Deferentia ariſe near the lower part of the Tees; and are ſo inſert- 
ed, that they might alſo equally empty themſelves either into the Veſicæ Sei i- 
nales, or Urethra. The Veſictlæ Seminales were one Inch and half long, in 
' ſome places a quarter; in others half an Inch broad. 
Tho? call'd Veſicule, yet here they appeared more Glandulous, nor vas 
their Cavity any thing conſiderably large. The common Orifices to them, 
and the Vaſa Defercrtia, made a riſing in the Inſide of the Urethra ; which 
de Gaaf calls Caput Callinaginis. : ä Po 
In other Animals at this place is. ſeated that Glandulous, Body, called the 
Proſtate : But the Veſiculæ here being ſo Glandulous, poſſibly they may per- 
form their Office; unleſs we ſhould aſcribe their uſe to thoſe two Glands 
which lay on each fide the Urethra, and emptied themſelves, with two Ori- 
fices, near the Root of the Penis. Theſe Glands were Cylindrical, of a whi- 
tiſh Yellow Colour, an Inch and half long, and three Eighths of an Inch in 
Diameter. Their Subſtance cloſe, like that of the Teftes, and no perceptible 
Cavity within, and they lay along the outſide the Urethra, reaching from the 
Muſculi Erectores Penis, to the Glandulous Veſiculz before deſcribed. The 
Veſicule Seminales being Glandulous, muſt therefore ſecrete ſome Juice, which. 
in all likelyhood is ſome ways ſerviceable, tho' not principally, in Generation. 
The Penis was a long ſlender Body, made up of ſeveral Muſcles, whereof 
two were very long. The Veſica Urnaria or Bladder of Urine, was rounder 
than in ſome other Animals, where uſually *tis more Oblong, 'The Ureters 
were inſerted at the Neck of the Bladder, not Sides, as in ſome. 
In the Thorax we were ſurpriſed at the ſtrange Formation of the Arteria 
Aorta, which, as it deſcends along the Spine, in all other Animals, I have 
obſerved its Trunk is almoſt of an equal bigneſs, only a little taperin 
downwards : But here, between the Heart and its Branchings into the lliac 
Arteries, we found three large Swellings out. 'The largeſt was that neareſt 
the Heart, which after a ſmall ſtreightning, again emptied it ſelf into the 
Second ; which, though ſomething leſs than the Firſt, yet was much larger 
than the Third, which was near the Diviſion of the Aorta into the Rami 
Iliaci. Two of theſe Swellings I opened, and found within ſeveral unequal 
Cells, or Hollows, but withal could not perceive but the Membranes, here 
were altogether as thick, as where the Artery was nothing extended. But, 
this being the only one of the Kind I have diſſected, I know. not how far it 
may be preternatural. ; I 
Ihe Aperture of the Eye was but ſmall, as in the Hog-kind.;. the Mem- 
brana Nictitaus, plainer than uſually in Quadrupeds, which might be con- 
venient, ſince, wallowing in Mud, they might the better rub off any Filth 
that might happen there; the Muſcles not fo diſtin, as in ſome Brutes ; 
and hence the Motion of their Eyes. not ſo quick nor regular, the Pupil 
round, the Optick Nerve inſerted almoſt in the Axis of the Eye, and on the 
—_— made a ſmall Dint, the Choroides of a. Pale Violet, and browniſh, 
olour. — — N | 
Juſt on. the Ridge on the Back, over. the hinder Legs, is ſeated a Glandu- 


. | lous. 


% 


lous Body, which all Authors call the Navel. It is fo covered by the 
long Briſtles there, that it was not to be obſerved, but by opening of 
them with the Hand : And then you ſhall find a ſmall Space there almoſt 
bare; only | beſet with fewer, ſhorter and finer Hairs ; and in the Middle 
of it, the protuberant Orifice of the Gland, by which it diſcharges it ſelf of 
the Liquor, which is ſeparated by it within. This Orifice, or Foramen, 


had its Lips] a little reflected and protuberant, above the Surface of the 


Skin. It would eaſily admit of a large Probe, which I could turn into 
ſeveral Parts of the Gland. Upon a gentle Preſſure with my Finger, I 
could obſerve a ſmall Quantity + | 

it of a little darker Colour; which yielded a very pleaſant and agreeable 
Scent, and was judged by my ſelf, and ſeveral others who {melt it, to be 


much like that of Musk or Civet. The Gland it ſelf was ſeated between Fig.25 . 


the Skin, and ſome Part of the Panniculus carnoſus ; For in the Middle of 
that Part or Surface, which reſpected the Back, *twas bare, and not cover'd 


a white yellowiſh Juice, and ſome part of 


with that Muſcle, but only the Edges of it encloſed within it; fo that in 


taking off the Skin, the Gland too, as I have obſerved, could not eaſily e- 


ſcape, but go with it. However, this Muſcle may be aſſiſting to it, by its 
Contractions, in preſſing out of its Liquor, as the Sphincter-Muſcle is to 


thoſe Scent-Bags, placed at rhe Extream of the Rectum of other Animals. 
'This Gland was conglomerated, or made up of ſeveral minute and ſmall 
white Glandules; it had no conſiderable Cy/tis, or Cavity within; but like 
the Pancreas or Salivatory Glands, it had abundance of. Secretory Ductug's, 


which terminating at laſt in one, diſcharged its ſeparated Juice by a common 


Orifice. 


This Orifice, having ſomething of a Reſemblance of a Navel, has impo-— 
ſed almoſt upon all who have writ of this Animal, (and have only ſupper- 


ficially viewed this Part, without examining any thing further, ) to believe it 


an Umbilicus ;.and thoſe who have deviated from this Sentiment, have been as 


unhappy, in delivering altogether as abſurd, and extravagant Conjectures a- 


bout it. 


But there is nothing 1 can parallel this Gland with, more than thoſe Scent- pt2:'s Nat. 


gag, or Scent-Glands, I have formerly mentioned to be in other Animals. e rang 


This I firſt took notice of in Pole-Cats, in which, juſt at the Extream of the 
Rectum, were placed two Bags fill'd with a craſſie and whitiſh Liquor, whoſe 
| Stink was ſo very great, that I could not well endure the Room, till 1 had 
removed them, and then the whole Body ſeem'd very inoffenſive. The ſame 
1 haye obſerved: in abundance of other Animals; as in all the Pole-Cat kind, 


in our common Cats; in a Lyon; in Dogs; in a Fox, Sc. 'Thoſe Bags 


in the Civet- Cat, or Hyeæna Odorifera, are nothing but the ſame; as are like- 
wiſe thoſe of a Musx-quaſb mentioned above: For they are not the Teſticles 3 
of that Animal; for having ſeen the Skins here in Town, and thoſe Musk-cods, 5. CVII. 


1 find them to be only theſe Scent-Bags. So the Caſtoreum we have in our 


Shops is not the Stones of a Bever, as formerly reputed, but of the ſame Na- 
| | | | Vid. ſupra}: 
tre altogether with our Scent-Bags. Ar | were 070 


And 
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And indeed in moſt Species of Animals there may be öbſerved ſomething 
the fame, or analogous to it, which gives them their peculiar Fztcrs, or 
Smells. Thus I have obſerved in Reptiles, as in the Rattle-Snakes, in Vipers, 

in our common Snake, c. two . in the Tail, which empty their 
fœtid Liquor, near the Verge of the Rechum. But in all Animals, I find 
not theſe Bags or Glands feared here, but in ſome, in different parts of the 
Body : In Fowl and Birds, in the Rumps you will meet with two Glands, 
which have three Pipes, or Secretory Dutfus, ariſing on the Top of it, above 
the Sarface of the Skin, which diſcharges a foetid Liquor. I find theſe 

Glands the largeſt in Geeſe and Duck-Kind, Which uſe the Water; and 
any one at the Table, by taſting, may perceiye in a Duck how ſtrong-ſeent- 
ed they be. In, Turkeys tis lefs glandulous, but they have a larger Cyſtis 

within. In the Oftridge indeed, I did not obſerve it on the Rump, but 
ſomething higher on the Back, where it made two Bunchings out, and un- 
der the Sin 1 found a cis 617d with a concreted yellow. 9 1 This 

ſomething approached near the place where was ſeated the Gland in our 
Mexico-Hog, which 1 call the Scent-Gland, and it yielding {6 grateful a Per- 
fume, (for ſo it was eſteemed by my ſelt, and ſeyeral eber ers who fmelt it) 
from it, I have named it, the Mexico Mus k- Hag. Put this is remarkable, 
that as our Mus- Hog has its Scent-Glanads ſeated on the Back, fo che Gazella, 
or Musk- Deer, has his Musk- Bag on the Belly, near the NVnbilicus. Every one 

obſerves what an horrid Stink the Urme' of Cats will make where it 
lights ; perhaps in rendring their Urine at the ſame time they may empty 
their Scent bags ſeated at the Rectum, which mixing with it, in a great Mea- 


* 


ſure, may pive it its ſtrong Fxror. 80 the fame of Rats, of Mice, of a Fox 
8 when hunted, Oe. | 5 8 1 2 o n 7 4499 7 LAT 3 


9 


No Author indeed, has called the Scent of this Animal a Perfume ; 
On the contrary, they have all branded it as a Stihk : But even the 
Beſt Perfumes ſometimes make the greateſt Stinks. Civet, nay, Aust it 
ſelf, when freſh and green, and in large Quantities, are no ways agree- 
able, but very offenfive to the Smell, as many have "6bſerved': And 
what is more too, ſuch as Ambergreaſe at the firſt; as Gfl. Piſo affres 

Our Tajacu therefore, when young, and when but à ſmall Quantit 
of this LIquor is ſeparated by his : and, may afford but httle or = 
Scent ; and Foxgs, till they are well grown, do not much ſtink; but 
afterwards, when in great plenty, this juice is voided, © by its Copi- 
ouſneſs, and being thin and fluid, and ſo more Vapourable, it may 
ſtrike our Organs with ſuch brisk and nimble Strokes, as to create a 
Pain; whereas a more leiſurely Appulſe of its Particles from a leſſer, 
and  concreted Body, may give a Pleaſure. 80 our Tajacu, when this 
Gland does very liberally diſcharge its Liquor, may be thought to ſtink ; 
and yet this Stink in Time may become a Perfume. Thus that feetid Liquor 
in the Scent-bags of a Meaſel, having formerly put it on a Paper, and 
Ss | = 


(879) 


kept. it a little while, afforded me a pleaſant Smell. N. aerefore we per- 

| Ceed no Stink at firſt, upon the DiſleQion of this KL, but . 
ſweet and pleaſant Smell, Te it is otherwiſe in the Countries, where they 
breed, ) this may be the Reaſon, becauſe it had been dead ſome Days, before 
I examined this Part, and then 1 found but a ſmall Quantity of an incraſſa- 
ted Liquor there; tho! I muſt acknowledge, that I was informed, that when 
it was alive, it was obſerved by the Family where twas kept, that wherever 
it went it left a good Perfume behind it. 'This I am ſure of, that when *twas 
dead, and obſerved by me, and {ſeveral others, it yielded a fragrant one; 
which I think is ſufficient to juſtify, or at leaſt ro excuſe the Name I have gi- 
ven it. | | 
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Claws to each fore- Foot. The Os femoris of the hinder Foot, was almoſt fix 
aches ling q and near its Junctute with the Os Tibiæ it had a ſmall Bone, 
ike 


(880) 
lixe the Patella in the Knee of a Man In the Leg here were two Bones; 
the Foffile Majus and Minus, five Inches and a half long: But this Part in 
the Fore-Leg was only a ſingle Bone, though in a Dog, a Monkey, and 
ſome other Animals, there are two Bones in the Fore-Leg likewiſe. The 
Os Calcis was almoft two Inches long ; and there were four other Bones 
of the Tarſus or Inſtep. The Metatarſus, or Foot, was compoſed of four 


Bones; and the two innermoſt much the largeſt, being two and a quarter long; 


Explication 
of the Fi- 
Lures. 


Fg. 249. 


Hg. 250. 


g. 251. 
Fg 252 


1 


Fig.253- 


there were four Digiti, and in each three Bones, whereof the laſt was covered 
with a Nail. 8 8 e. 

Fig. 248. Repreſents the natural Shape of this Mexico-Hog, and the Line 
a, points to the Scent-Gland. 5 


Fg. 248. Pig. 249. The Sceleton, a. the Fore-Teeth, b. the Tusk, cc. the Grinders, 


or Molares, d. the Lower Jaw, e. that Part of the Lower Jaw which was 
Carious, f. the Cranium, g. the Orbit of the Eye, h. the Porus Auditorius, 
or Paſſage of the Ear, i, the Triangular Expanſion of the Cranium back- 
wards, k. the Vertebræ of the Neck, 11. the Vertebr.c of the Back and Loins, 
m. the Vertebræ of the Os Coccygis, u. the Ribs, o. the Protuberant Bone 
of the Sternum. p. the Scapula, or Shoulder-Blade, 4. the Os Iſchii, rr. the 
Os Femoris, or Thigh-Bones, s. the Patella of the hinder Legs, t. the Tibia. 
of the Fore Leg, v. a large Protuberance of the Tibia, w. the'Tibia, or Fo/- 
file majus of the hinder Leg, x. the Fibula or Faſſile minus of the hinder 
Leg, y y. the Tarſus or Inſtep, on both Legs, -z. the Calx or Heel, in the 
hinder Leg, a 4a. the Bones of the Metatarſus, or Foot, g f 2. the Digiti 
or Toes, Y Y Yo the Nails. EY | Ebert ; 9 7 85 

Fig. 250. The Orifice of the Scent-Gland, as it naturally appeared on the 
outſide of the Skin of the Back: A little ſpace round this Orifice was almoſt 
bare of Briſtle. ” F. 

Fig. 251. The Scent-Gland it ſelf, which was conglomerated. 


Fig. 252. Moſt of the Viſcera; a. the Oeſophagus, or Gullet, b. the firſt 


Ventricle, or Stomach, c. the ſecond Ventricle, or Stomach, d d. the Cornua, 
or Horns of the ſecond Stomach, e. the third Stomach, f. the Pylorus, g g g. 
the Inteſtina Tenuia, or ſmall Guts, þ h h. the Colon, i. the Cæcum, k. the Rectum, 
J. the Meſentary, m m. the Meſeraick Veſſels, u. the Pancreas, o. the 
Spleen, p. the Liver, q. the Ductus of the Gall, from the Liver to the 
Duodenum. „ * — 
Fig. 253- The outſide of the three Stomachs, more in their natural Situa- 

tion; a. the Gula, b. the firſt Stomach, c. the ſecond Stomach, d. the third 
Stomach, e. the Pylorus, F f. the Blood-Veſlels. + LP. 


Fig. 254- Pig. 254. The Stomach opened; a. the Os ſopbagus, or Gula, b. the En- 


Fig.255. 


trance of the Gula, or Gullet into the firſt Stomach, cc. the inſide of the firſt 
Stomach, which was inveſted with a ſtrong, thick, white Pellicle or Mem- 
brane, d d. the ſecond Stomach, e e. the third Stomach, in which were re- 
markable ſeveral Plicæ, or Folds, f the Pylorys. © . 

Fig. 255. The Genital Parts and the Bladder ; 4. the Bladder of Urine, 
þ. the Neck of the Bladder, cc. the Ureters, d d. the Teftes, or Stones, e e. the 
Vaſa Deferentia, f f. the Veſiculæ Seminales, which here were Glandulous, 
— g. the 


£ t 
The Capui Gallinaginis, where the Veciſiculæ Seminales, and Vaſa Deferentia 
empty themſelves into the Urethra, b b. two Glandulous Bodies, which 
poſſibly may be reckoned the Proſtatæ, i. the Orifices, by which theſe Glan- 
dulous Bodies empty themſelves into the Urethra, k. the Urethra opened, 


J. the Penis, mm.the two Muſcles belonging to the Penis, u. other Muſcles 
aſſiſting to the ſame. 


Fig. 256 The Heart, and the Aneuriſmata of the Arteria Aorta, or great Fig. 25 6. 


Artery ; a. the Heart, bb, the Aſcending Branches of the great Artery, c. the 
deſcending Trunk of the great Artery, d. the firſt Aucuriſina, or Liſtention of 
the great Artery open, to ſhew its ſeveral Cells within, e. a ſtreightning of the 
Artery again, f. the ſecond Aneuriſma open likewiſe, g. the third or ſmalleſt 
Aneuriſma, h h bh. the Iliac Branches of the great Artery, 1 


CIX. This Animal, which was brought alive from Virginia, has many nen, 
Names given it by different Authors, and generally by the Engliſh it is called tim anal 
Opcfiim, or Poſſum. In Latin it is named Si- Hulp i, and Vulpi-Simia, as if k. Tyson, „. 


it were of a middle Nature, between a Fox and an Ape. But I think a Deno- pn 


mination might be beſt given it, from that particular wherein ' tis moſt diſtin- Fig. 257 


guiſhable from all other Animals; which is that remarkable Pouch, or Mar- 
ſupium it has in the Belly, into which, upon any occaſion of Danger, it can 
receive its young; whence it may properly be named, Mar/upiale America- 
num: And Iam apt to think it may be reduced to the Vermin- kind. 
It meaſured from the Extremity of the Noſe to the tip of the Tail, thirty 
one Inches, the length of the Head was fix Inches, the Tail was one Foot 
long, the Neck and the Body was the Complement of the firſt Dimenſion, the 
Girth of the Body now dead, was fitteen Inches and a half; when alive and 
well, it ſeemed much thicker. The fore Legs were ſix Inches long, the hin- 
der Legs but four Inches and half. The Girth of the Tail, near the Root, 
Vas three Inches, near the tip but one Inch. The Head about the Ears was 
largeſt, meaſuring on the Fore-head, from one Ear to the other, three Inches ; 
thence gradually tapering towards the Noſe, and more reſembling that of a 
Pig than a Fox. The Apertures of the Eye-lids were not Horizontal, but 
lying in a ſtreight Line from the Eyes to the Noſe, and not large. The Ears 
were about an Inch and an half long, not ſharp, but of a roundiſh Figure. 
The Rius of her Mouth, from the corner, on one fide, to the end of the 
Noſe, meaſured two Inches and a half, | 

The fore-Feet had five long Claws or Fingers, equally ranging with one ano- 
ther, and a hooked Nail at the end of each Finger. 'The hinder Feet had four 
' Fingers armed with hooked Nails, and a perfect Thumb, ſet off at a diſtance 
from the range of the other Fingers, and as in a Human Body, this 'Thumb 
was ſhorter than the other Fingers, and had not a hooked or curved promi- 
nent Nail, but a tender flat one. This contrivance of the Legs, Feet, and 
Nails, ſeems very advantageous to this Animal in climbing up 'I'rees (which 
it does very nimbly) for preying upon Birds, which it is moſt fond of; tho 
it cats other things too. Theſe Fingers, Toes, or Claws were naked, with- 
out Hair, the Skin looking of a reddiſh Colour here. 

VoL as . Uuuun They 


| f ( 882 9 | 
7 They were about an Inch long, and the Thumbs almoſt as long. The. 
5 Palms of all, eſpecially if dilated, as it does in Climbling, were large, but 
ſo contrived, as to be able to be contracted, as in Walking. But, that they 
might here be better ſecured from Injury, I find at the ſetting on of each 
Toe, in the Palms, a protuberant, fleſhy, and almoſt cartilaginous Body : 
In feeding it ſelf, it makes uſe of the fore Feet in bringing the Food to its 
Mouth; as do the Monkey and Squirrel-kind. The Tail was without Hair, 
(only for a little way near the ſetting on) and tapering from the Root to- 
wards the Tip, was covered with a regular Order of ſmall whitiſh Scales; 
which for the moſt part were oblongiſh Hexagons, between each of which 
one might obſerve a little Skin, or Membrane, in which they are fixed. Ihe 
Colour of the Scales makes the 'Tail to appear whitiſh, tho' the Skin ſeems 
of a darker Colour, 5 
The Ears were alſo bare, and without Hair; and, although ſoft and 
lender, and in colour and ſubſtance almoſt reſembling the Membrane of a 
Bat's Wing, yet they are erect, and of an oval Figure. I could not per- 
ceive that cartilaginous Body, which uſually is to be met with in the Stru- 
Eture of this Part; ſo that, if it did at all enjoy a Cartilage, twas at leaſt much 
finer than in moſt other Animals. The Concha, or Paſſage to the Forus Audi- 
torius, was very capacious. But 'twas obſerved, that, when our Subject 
began to grow ill, the Verge or Rime of the outward Ear ſeemed to be crim- 
| ped; and when it died, to be ſo ſhrivell'd, as if burnt up, not making. a 
ſmooth, but a jagged edge. eos. Sn 
The upper Jaw was ſomewhat longer than the under, the Noſtrils were 
large, the Eyes black, ſmall, vivid, and exerted, when alive; now dead, 
very much ſunk. 'The Neck was ſhort, and the Breaſt broad. It had 
Muſtachio's like a Cat. 'The Fur upon the Face was ſhorter and whiter than 
the reſt of the Body; on the Back and Sides it was of an Aſb-Colour or 
dappled with black Hair in ſpots, intermixt with white, eſpecially on the 
Back; on the Belly 'twas more of an Amber-Colour ; and of a darker on the 
Legs. 'The longeſt Hairs, which' were ſtronger and coarſer than the reſt, 
meaſured three Inches; being white towards the ends, but perhaps the Fur 
= may vary in different Subjects. Fo 13 5 
Hg. 258. At the bottom of the Belly, in the middle, between the two hinder Legs, 
we obſerved a Slit, or Aperture, moderately extended about two Inches long; 
capable of a larger Extenſion, by dilating it with ones Fingers, even when 
it is alive. It can ſo exactly cloſe and contract it, that the Eye does not 
Eg. 259. readily diſcover it. On each ſide of this Aperture there is a Reduplication 
of the Skin inwards, which forms a hairy Bag: But the Hairs here are ſo 
thinly ſet, that almoſt every where you may obſerve the Skin, All Au- 
thors agree, that the uſe of this Bag, Pouch, or Mar/upium, is for the Pre- 
ſervation of the young Ones, and ſecuring them upon any Occaſion of 
Danger: And the Deſign of Nature is admirable in forming and adapting 
Fig.260 this Part ſo ſuitably to that End. There are two remarkable ſtrong Bones 
ic 1c. not to be met with in any other Skeleton, which from their Office I rake 
S: jeave to call O a Marſupialia, or Fanitores Marſubii. The mes tre 5 
— | altened . 
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faſtened to the upper and inward Edge of the Ofſa Pubis, that at their Baſis c. 261. 
here they touched one another, juſt at the Coalition of the Bones that form“ 


the Oſſa Pubis ; The other Extremes of theſe Bones were fo diſtant from one 
another, that ir meaſured two Inches and an half. The Baſis of theſe Bones, 
where joined to the Ofſa Pubis, was half an Inch broad, having two Heads, the 
larger lying near the Coalition of the O a Pubis and the leſſer towards the Os 
Coxendicis ; having in the Middle a Sinus into which was received a Protube- 
ance of the Oſſa Pubis. By this Contrivance it appears, there can be no Moti- 
on of theſe Bones, nearer or farther from one another, but that they muſt ſtand 
always at an equal Diſtance: Nor did I, upon Trial, find it otherwiſe ; but ob- 
ſerv'd they were capable of a {mall Motion inwards, towards the Spine, and 
outwards from it. Theſe Bones, as they aſcended from the Os Pubis, grew 
Nlenderer, being about the Middle but a quarter of an Inch broad: And they 
were each two Inches, long. 'To theſe Bones there were beſtowed four Pair of 
Muſcles, and there was another Pair that did run over them, to which theſe 
Bones did perform the Office of a Trochlea. Thefirſt Pair of Muſcles (ie. which 
firſt came to be diſſected upon the Pronation of the Animal, and which from 
its Figure I ſhall call Triangularis) ariſes fleſhy from the whole Length of the 
internal ſide of theſe Bones, and inſerted their oppoſite Tendons on each fide 
of the Rima, or Aperture of the Marſupium. Under Part of theſe Muſcles 
lay another, or a 2d Pair, flat and thin, having their Origin from the upper 
Part of the Internal Side of the O Marſupialia, and inſerting their oppoſite 
Tendons a little above the Tendons of the former Muſcles. The 'Ten- 
dence or direction of the Muſclar Fibres of this Pair, in relation to the 


firſt, made a Decuſſation. The third Pair of Muſcles, we ſhall take Notice 


of, had their Riſe from the Fore-part of the Baſis of theſe Bones, where they 


were joined to the Os Pubis, and were afterwards inſerted into the Linea 


Aſpera of the 'Thigh-bone. The fourth Pair did ariſe from the external 
Side of theſe Bones near the Baſis, and are inſerted into the Fore-Part of the 
Thigh-Bone near the Middle. The laſt Pair of Muſcles ariſes more immedi- 
ately from the Marſupium or Pouch it ſelf. For ſpreading their Muſcular 


Fibres all over this Bag, as they iſſue from it, by joyning their Fibres to- 


gether, they more remakably form a Solid Muſcle, which of each Side paſ- 
ſing over the middle of theſe Bones, (i. e. in the Prone Poſture we are diſ- 
ſecting it) at length were inſerted in the Spine of the Os Ilii. The two 
firſt of theſe Muſcles muſt ſerve towards the Dilation or opening this 
Marſupium or Pouch; For theſe Bones are a Fulciment or Baſis ; their 
Articulation will not admit. of a Contraction inwards or nearer to one 
another; wherefore, when the firſt and ſecond Pair of Muſcles act or 


contract, they muſt neceſſarily Open or Dilate the Mouth of the Mar- 
ſupium or Pouch. The third and fourth Pair of theſe Muſcles may ſerve 


to extend theſe Bones outward ; fo that, when this Animal hangs by its 
Tail (as it does frequently) the weight of the Fxtus in this Pouch, by this 
Means will not preſs ſo much upon the inward Vſcera. The fifth and 
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| Yaſt Pair, as they may ſerve to dilate the Capacity of the Pouch it ſelf, ſo like- 


Fig.259. 
A. 


wiſe may ſerve the better to ſuſpend its Weight, when the Animal is prono 
Capi e, and if it gravitates too much, they may retract it up; and the eaſier, 
becauſe, paſſing over theſe Bones like a Pulley, their Force is more augmen- 
ted. The Antagoniſt to their Muſcles is the Spbincter Marſupii, an Oval Se- 
ries of ſtrong Fleſhy Fibres, which ſerve to conſtringe and cloſe the Orifice 
of the Pouch; which it does ſo perfectly, (as I have already obſerved) that 
one would think the Skin here not to be ſlit. 1 | 

The Pouch, or Marſupium it ſelf, was a membranous Body, not very thick 
though conſiſting of ſeveral Coats: And is to be reduced into theClaſs of the 
Veſiculous Parts of the Body ; which according to my Notion, are Part 
Muſcles, Part Glands ; and do perform the Office of both Motion and 
Secretion. For the Concave or Hollow of this Pouch (as I have remarked ) 
was ſomewhat Hairy, and at ſeveral Places I could obſerve: them Mat- 
ted or Cling' d together by a yellowiſh Subſtance, which did ouze out 
of the Cutaneous Glands there ; as under the Arm-pits of a Man, it is 
— RO - „„ 

The Liquor, thus emptied into the Pouch from the Glandulous Coat, I 
found was ſtrong- ſcented, and had more of the peculiar Fetor of this Ani- 
mal, than any Part beſides: Being no ways grateful, but unpleaſant to the 


Smell; as has been obſerved of this Creature when alive. But, after the 
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Skin with the Pouch had been kept for ſome days, and was grown dry, I 
found ſo great an Alteration here in the Smell, that what before was ſo diſa- 
greeable, now was become a perfect Perfume, and ſmelt altogether like 
Mnusk ; which made me call to Mind what formerly I had remarked of theſe 
Scent-Bags in other Animals. And I am apt to think that 'twas by removing 
this Ne eie, rather than taking away the Kidney, that theſe Animals are 
made Edible, which otherwiſe ſtink ſo much, that the Barbarous Nations re- 
fuſe them, as out of Lerius Foh. Faber takes Notice; for I could not ſmell 
in the Kidneys, or Fat about them, any thing ungrateful or ill- ſcented. This 


Marſupium had likewiſe a Muſcular Coat, beſides ſeveral other Muſcles be- 


Animals. 


ſtowed upon it, which we have obſerved already that gave it Motion. It had 
likewiſe a Vaſcular Coat too, being plentifully irrigated with Blood-Veſſels; 
eſpecially by two large Branches, that came from the upper Part of the 
Thorax, and might be reckoned the Mammaria, as they are ſtyled in other 


This Pouch was faſtened by ſeveral Membranes to the Muſcles of tbe 
Abdomen and the Skin, but fo as I could ſeparate it for the moſt Part with my 


Fingers. 


In this Marſupium, or Pouch, moſt Authors place the Mamma, or 
Teats ; and they tell very odd Stories about them: But upon what Ob- 
ſervation 1 could make, I did not find any Teats here; nor indeed could 


I find them in the outward Skin, as uſual in other multiparous Ani- 


mals. 


Poſſibly 
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Poſſibly this Subject never had a Litter, ſo for want of drawing they might 
de leſs, fo as to eſcape our View. The Male alſo, (if we may believe Pi ſa 
or the Author of the Preſent State of bis Majeſty's Territories in America.) has 
ſuch another Purſe under his Belly, and takes his 'Turn to carry the young 
ones, to caſe the Female. | | 
| This Contrivance of Nature for ſecuring the young ones from any dan- 
ger, till they are able to ſhift for themſelves, I think is not to be pa- 
3 in any Species of Animals, at leaſt of the Quadruped-Rind, 
eſides. | To 


Oppianus indeed, in his Excellent Poem of Fiſhes, tells us of the Dog- Halicutie? 
Fiſh, that upon any Storm, or Danger if purſued, the Young ones run into © . 


the Mothers Belly, and when the Fright and Danger is over, they come out 
again; he alſo inſtances the fame care in the $qatina and the Glaucus, tho? 
theſe receive their Young into different Receptacles : But if there be any 
Truth in theſe Stories, *tis requiſite that it were confirm'd by more evident 


Proof and Obſervation. | 


In the Thorax of the Poſſum, I obſerved that the Lungs had three Lobes 
on one ſide, and but one on the other: But this One was as large as the other 
Three. They were ſoft and ſpongy, and eaſily dilated and large, propor- 
tionably to the Animal. The Heart was included in a Pericardium; as uſu- 
al, but the Heart it ſelf I thought proportionably larger, in reſpect to the 
bulk of the Body, than is commonly, nor was its Cone ſo ſharp, but ra- 
ther more obtuſe. It had two Auricles and two Ventricles. About the Throat 
there were large Glandulæ Maxillares, the Tongue was a little above three In- 
ches long, and above three quarters of an Inch broad; *rwas rough, having 
Protuberances whoſe Points looked inwards ; the Voice, or Noite it made, 
was a little Growling. | i | 

The Abdomen, or Belly, was divided from the Thorax, or Breaſt, by a large, 
ſtrong, fleſhy D:aphragm : For the Compaſs of the Thorax in this place was 
very great and large, which might be rendred ſo the more, by Reaſon it of- 
ten hangs by its Tail, and, when it does ſo, the Hiſcera in the Abdoi en can't 
but preſs upon it. | 


/ 


The Ventricleor Stomach ſomething reſembled the Fi gure of a Half. Moon 267.8 2. 


as uſually: But the two Orifices of the Gula and Pylorus were placed fo near 
one another, that they ſeemed to touch or meet ; and, when I opened the 
Stomach, I found only a very flender Iſthmus, or Wall parted them. 'Theſt 
Orifices were inſerted almoſt in the middle of the upper part, but more in- 
clining towards that, that reſpects the Duodenum. It appeared but ſmall, 
being much contracted; for it had not eaten any thing for ſome Days; it 
meaſured about three Inches and half in length, and about two Inches in 
Depth. The Gula, which conveys the Food into the Stomach, conſiſted of 
ſtrong Muſcular Fibres, and was in all about nine Inches in length. The Py- 
torus, that carries out, ſeem'd to have its Paſſage free and open, without that 
Annular Conſtriction, or Valve, as in moſt other Animals; though here we 
obſer ved a larger Body of Muſcular, Fibres, than in other Inteſtines. 


At 
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Fig. 63. C. At one ſide I obſerved a Perforation, or Hole through, about the bigneſs of 
an ordinary Pea, and round. That this was occaſioned by an Ulcer there, I 
plainly perceived by the Lips or Edges, which were not freſh; but had an 
ulcerated Matter about them ; and this, without doubt, was the Occaſion of 
its Death ; for it had fallen from its Food, and had pined away for ſome 
Time before, and by its uneaſy. Motion made its Keeper ſuſpect, it had 
ſwallowed ſomething that ſtuck in its Throat, or injured its Stomach, A 
like Accident I have three times met with in the Diftection of Human Bodies. 

Decglan dul. Perhaps ſorne of the Glands in the Stomach {ſuch as Payerus and Dr. Grew 
ateſtin. deſcribe in the Inteſtines (being become Sgrophulſus, or Steatomatous, might 
| 6m, Impoſtumate, and ſo corrode the Coats of the Stomach, and cauſe this Per- 
nu. of te foration: And the rather I am of this Opinion, becauſe I found in other Pla- 
 #romach u ces of the Stomach theſe Glands very large and Steatomatous ; though natu- 
rally they are but {mall and often not obſerved. Where there is a Perforation 
of the Stomach upon an Inflammation, and upon that an Impoſthumation,there 
the Foramen is larger and not regular ; as remarkably I once met with it in a 
Child, where a larger part of one fide of the Stomach was ſphacelated. So 
| likewiſe upon a Corroſive Poiſon taken, its effect dilates itſelf more, and is 
not confined to ſo narrow. a Compals, as I ebſerved once in one who had taken 
Rats-Bane. | „ | £1 a yvTXXTXL 
zg. 266. There was nothing contained in the Stomach, but a Body of Clotted Hair, 
formed into the Shape and Figure of the Stomach, ſomewhat like an halt- 
Moon; covered with a ſlimy viſcid Subſtance, . which did ſerve the better 
to glue theſe Hairs together. Theſe Hairy Tophi are frequently to be met 
with in the Stomachs of Oxen ; and the Butchers inſorm me, that they chiefly 
meet with them in the Winter-Seaſon, after the Hair begins to ſhed, and 
the Cattle feed upon Hay or dry Meat; but after the Spring, and in Sum- 
mer, they do more ſeldom find them, as if the New Grafs, which purges 
them, did contribute to diſſolve theſe TZophi likewiſe. But our Animal is 
Carnivorous and (in which all Accounts agree) moſt Rapacious of the Winged 
Kind ; and, where it can't find its Prey on the Land, it will hunt for it in 
the 'Trees, moſt nimbly climbling them up ; and if the tender Bough cannot 
bear the weight of its Body on its Feet, by twiſting its Tail about the 'Twig 
it can hang thereby, and ſtrech it ſelf the farther, to obtain its deſired Food, 
| odbr rob a Neſt. Nay, if I am not miſ-informed, by this means it can fly or 
4 paſs from one Tree to another, without deſcending ; for thus hanging by 
its Tail, and waving and ſwinging its Body like a Pendulum, it can fling it ſelf 
into the Boughs of a Neighbouring Tree, where his 'Tail is ſure to take faſt 
Hold of the firſt Bough it lights on, if otherwiſe it miſſes its Footing; and, 
as I have ſhewn, his hinder Leg being made like Hands with a Thumb, it 
can more readily raiſe its Body up by them. But, though theſe Animals 
be Carnivorous, yet when Need drives them, they can take up with other 
Food; for this we diſſected, would eat any thing that was brought from 
the Table. en 


The 
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The Meſentery is that Membranous Part, which colligates the Inteſtines, 


and fixes their Situation, and gives to them the Order of their Figure. E 263. 


For the Inteſtines are not juſt faſtened to the Periphery, or outward Circum- 
ference of the Ze/entery; but the outward Membrane of the Meſentery of 
both ſides is entirely projected and continued over the whole Canalis, or Duct 
of the Guts ; and is to them the outward or common Membrane. So that 
ofren, by ſeparating this outward Membrane from what lies under it, the 


Muſcular, I have extracted the whole length of the Guts, leaving only the 
common Membrane, as tis continued from that of the Meſentery; which I 
could inflate, as if the whole of the Guts remained. Now here we obſervcd, . 


that remarkable Difference from what is in many other Animals, that we can- 


not but make cwo Me/en!eries ; one peculiar to the ſmall Guts, the other be- 


longing to-the great ones. 


The former I ſhall call Meſenterium Minorum, and the latter Meſenterium 
Majorum Inteſtinorym : For, as the Duodenum deſcended from the Stomach, it 


ran under the Colon (juſt where tis joined to the Cæcum) towards the middle 


of the Spine. Hence I found a Projection of the firſt Meſentery into a Spiral 
Line, like a Cochlea, or Winding Pair of Stairs: So that upon Inflation, theſe 
Inteſtines here made ſeveral Convolutions, tho' not exactly Spiral. The ſe- 


cond Me/entery was projected more in a Plane; and made almoſt a Circular 


Figure at its Periphery : So that the Czcum, and Colon, did almoſt entirely 


encircle the ſmall Guts. 


The Reverſe of this Structure of the Inteſtines I formerly found in the pra, 


Anatomy of the Tajacu ; for there the Colon made a Spiral Figure, and the 


{mall Guts made a Plane. But this Spiral Conyolutions, of the Inteſtines is 


alſo to be met with in ſeveral other Animals, though their Structure be dif- 


ferent; as in the Goat and Deer-kind ; and very remarkably in a Mood-— 


Cock. . 
The ſmall Guts meaſured about ſix Feet and a half in length; the Cæcum 


was about ſix Inches; and the Colon and Rectum two Foot long. The Girth 


of the Duodenum (I mean all along here as inflated) was three Inches; the 
lion two Inches and half; the Girth of the Cæcum in the largeſt place was 


fix Inches; of the Colon four Inches: And the Rectum was three Inches about. 
From the Spine to the utmoſt Projection of the ſmall Guts, (under the ſame 
Circumſtance of Inflation) we meaſured about fix Inches ; the greateſt: Dia- 


meter, that the CoJon in this Circular Figure made, was ſomewhat above ſeven 
Inches. In the whole Duct, or Canalis of the Inteſtines, I could not obſerve 
any Valves, no, not in the Cæcum it ſelf. Tis true, that the Framen into the 


Cæcum was a great deal leſs than the Capacity of the Gut it ſelf: However, 
the Paſſage into it was ſo open and wide, as readily to receive or emit its 


Contents. 


But the length and frequent Gyracions and W W of the Inteſtines ſup- 


ply this want of Valves; they prevent the danger of a too haſty Deſcent 


of the Faces, and gave a greater opportunity to the ſeparation of the 
Chyle into the Vaſa Chylifera. .. And the Cockelea, or. Spiral Figure of the firſt 
| Mens Meſentery 
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| Meſentery eaſily prevents the Regurgitation of the Contents of the Inteſtines 


again into the Stomach, upon a Declivity of the Body of this Animal, 
as it is frequently in, when it hangs by its Tail. For tho”, as I obſerved, 
the Paſſage from the Stomach, by the Pylorus into the Duodenum, is large 
and open, yet in the Poſture of the Body there cannot but be a Reduplicati- 
on, or folding over of the Dyodenum ; ſince the great Bulk or Wallet of theſe 
Inteſtines muſt incline and ſwag towards the Diaphragm : By which Redupli- 
cation, the Paſſage at the Pylorus mult, in a great Meaſure, be occluded ; and 


the Aſcent of the Contents now, be altogether as difficult and great, as when 
the Animal ſtands upon its four Feet. 


0 


The Pancreas was large, having one part (if I miſ-, remember not) running 
towards the Spleen, and the other down by the Duodenum. The Liver was 
very large, of a bright red Colour, conſiſting of three Lobes, two of them were 
much larger than the third, which was not to be ſeen but upon inverting the 
Liver. And here we found not only at the edges of one of the larger Lobes, 
deep uc ſures, which rendred it jagged; but alſo in the middle of the 
Concave part of the ſame Lobe, ſeveral deep Fiſſures; poſſibly for this Rea- 


ſon, that fo it might yield and give way the better, when *tis inverted, as tis 


always, when this Animal hangs by its Tail. The Bladder of Gall was very 
large. The Kidneys of each ſide were a little above an Inch and half long, 
about three quarters of an Inch broad, and of the Figure almoſt of a Kidney- 
Bean. 'The emulgent Veins and Arteries were very plainly ſeen : But on the 


inſide of the Kidneys, towards the upper part, were placed tne Glandule Ra- 


nales, which were very large, and of the ſame Colour with the Kidneys them- 
ſelves, which was a deep Red. 


Kr. 364, The Ureters were about five Inches and half long, and were inſerted into 


the Neck of the Bladder of Urine, as is repreſented, firſt running under, then 
aſcending up by two Extreams of each Uterus, as they lie duplicated. The 
Bladder of Urine, being inflated, was about the bigneſs of a Hen's Egg, and 
of that Figure. 'The Neck of the Bladder, or Urethra, (which was about an 
Inch long) lay over the Vagina Uteri; and here the Urethra and the Vagina 


Lieri emptied themſelves into one common Canalis, or Paſſage, which meaſu- 


red about an Inch and half in length. In moſt Animals about the Kidneys 
there uſes to be obſerved a large Body of Fat covering them, being contained 


in the Membrana Adipoſa : But here we found four large protuberant Lumps ; 
of Fat, two of each fide ; two of them lying in the Pelvis of the Abdomen, 
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near the Bladder of Urine, and the Uterine Parts, and the two others between 
them and the Kidneys. „% | 
They conſiſted N regular large Lamine ; which were eaſily ſeparable from 
one another, in broad Flakes, ſo as I have never obſerved before. = 
Amongſt the Uterine Parts, which were very ſurpriſing, we found two O- 
varia, two Tube Fallopianæ, two Cornua Uteri, two Uteri, and two Vaginæ Ute-. 
ri. The Ovaria were placed one of each fide near the Extreams of the Cor- 
nua LUteri, being faſtened to the Alæ Uteri, and were about the bigneſs of a Vetch. 
The Vaſa Praparantia (the Artery and the Vein that did go to and from them) 
were very plain, and as I have repreſented them; though the greateſt part 


of 
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The Tuba Fallopiana were two fine ſlender Canales or Ducts, ſupported by the 
Ala Uteri, and running waving, and led into the extreams of the Cornua Urer;, 
The Cornua Uteri, being inflated, were about the bigneſs of a Gooſe-Quill. 
about an Inch and half long; and were faſtened to the Aa Uteri, towards 
both ends a little crooked, but where they paſs into the Veri, they were re- 
flected inwards, and at the other Extream reflected outwards. Their Sub- 
ſtance ſeemed rather thicker than the Uteri themſelves, and not fo tranſpa- 

rent, by reaſon of the numerous Blood-Veſſels which irrigated them almoſt- 
all over; for in the inſide, both above and under, there ran the whole 
length of the Cornua, large Trunks of Blood-Veſſels, ſending from the ſides 
all along numerous Branches, which is very requiſite: For in Animals that 
are Multiparcps, as in our Subject, (having five or fix young Ones at a time) 
the Litter, or Fætus do lie, and are formed in the Corima Uteri. And I did 
here take Notice, of ſome little Riſings of the inward Membrane of the Cornua, 


whereby they were ſomewhat divided into Cells, but very imperfectly. How- 


ever for the Nouriſhment and Formation of the Enbzzo's here, fo great a 
number of Blood-Veſſels is highly neceſſary, and they were far more numerous 


into the two U/rerj, juſt in the middle where they are conjoined together, and 
ſo outwardly ſeem to form but (as it were) one continued Body. In Lob- 
ſters and Crabs, in the Female there are two Uterj, as in the Male there are 
two Penes ; 10 two Penes, and each Forked too, I have obſerved in the Rattię- 
Snale: But I think this is the only Inſtance of a Land- Ouadruped, that has 
two Uterj ; and each of theſe too, ſeemingly double by the Reflection the 
make, and by an imperfe& Diaphragm, which divides the Cavity of = 
Uterus a conſiderable way. Ok 

Theſe Neri are not faſtened to the Ale, as are the Ovaria, Tuba and Cor- 
aus; but where they are conjoined near the Inſertion of the Cornua, they 
do adhere very firmly to the Neck of the Bladder, not eaſily to be ſepara 


ted thence ; and by a Membrane, to the Rectum, where they are more ſe- 


parable. So that the Neck of the Bladder lies over the Diaphragm, or Mem- 
brane, which parted them (as I ſaid) into two diſtin Veri. Here the Body 
of the Uteri meaſur'd in Compaſs (thus inflated ) was about an Inch and three 
quarters : Hence they were projected towards each fide, and not according to 
the length of the Sie, gradually enlarging the inward Cavity, as tis extend- 

ed; for here about the Angle of Reflection, if meaſur'd in Compats, two In- 
ches and an half. The Uteri being thus extended towards each fide about 
the ſpace of an Inch and three quarters, are then reflected back again towards 
the Neck of the Bladder, and ſo paſs into the two Vagins which lie under the 
Urethra. From this Angle of Reflection, the Cavity of each Urerus gradually 
leſſens, and is much tmaller than the other parts of the Urerns ; the Capacity 
of each Uterns being the largeſt at the outward Elbow, where it begins to be 
reflected; for here it was made, as 'twere, one common Cavity for almoſt 

Vor IL XI * | the 


of May were beſtowed upon the Cornua Uteri, Near the Owaria, Hg. 264 
obſerved the Fimbria Foliacea, and thence a Paſſage into the Tuba Fillopiana. , 


* 
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here than in the Uteri themſelves. The two Cornua do empty themſelves a 
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the length of an Inch. But on the inſide, I obſerved a Membrane to be 
projected from the Internal fide of the Uteri, juſt from the Corner where the 
ſides of the Uteri are doubled, whereby this Cavity is in part divided; and 


for this reaſon, ſhall call the Membrane, the Second, or an imperfect Diaphragi; 
of the Uteri, In theſe Uteri 1 obſerved four large Trunks of Blood-Veſlels, 
which did run the whole length of them, ſending from their fides numerous 
Branches and Ramifications all along. Theſe Trunks were propagated from 


the Hypograſtick and Spermatick Veſſels. I did alſo here obſerve in theſe L- 


zeri (this by Inflation extended and dried) ſeveral Faſculi of muſcular Fibres, 
placed at a regular diſtance from one another ; which did run the whole length 
of the Uteri likewiſe ; by means of whoſe Contraction the. Fzt45 may be more 


_ eaſily forced out. 


Theſe two. Neri empty themſelves into the two Vaginæ; for at this Ex- 
tream, the Iteri, making a turn at the Neck of the Bladder, are continued 


thence into the two Vaginæ, which lie juſt under the Urethra, and are much 
of the ſame length with it, which was about an Inch. Their Capacity was 


about the bigneſs of a Hheat-Straw : Both theſe Vaginæ, and Urethra too, 


| emptied themſelves into a common Paſſage, or Canalis, which was as large as 


all the other three, and about an Inch and half long. It looked reddiſh by 


means of the numerous Blood-Veſſels it enjoyed, and at laſt had its Exit ſo 


near the Fundament, that, when alive, there was not obſerved any other Fora- 
men outwardly, but that which led into the Rectum: But when I came ta diſ- 
ſect it, by elevating the Skin here, which ſeemed to cover it like a. Valve, I 


obſcrved the Foramen that led into this common Paſſage, and putting a Blow-. 


Pipe into it, at the ſame time by Inflation, I extended the Bladder of Urine, 
and the Uterine Parts too, viz. the Vagina, the Neri, and the Cornua. So 
that in the Skin here, there was only one Foramen for the Exit of the Fzces, 
and the Urine and the Fœtus too. | 5 . a 
I have not had an Opportunity of diſſecting a Male Poſſum; and the Ac- 
count we find of it in Authors is very ſhort and imperfect ; ſo that Mr. Ray, 
with good Reaſon, queries whether the Tai ibi of Braſile, deſcribed by Mar- 
grave, differs from our Subject, the Peſſum, only in Sex. | 
The Skeleton of the Head, from the End of the Occiput to the Extream of 
the Nares, was four Inches and three quarters long, of which the Roſtrum mea- 
ſured three Inches, and juſt where the Rafrum and the Cranium met, the Bones 
were ſo pinched in at the ſides, that here 'twas very narrow ;, and I may fay, 
in proportion to the Bulk of the Animal, this was the leaſt Cranium 1 ever 
met with in a Qadruped. On the Fore-head, the Roſtrum was an Inch broad, 


having on each ſide, a Protuberance jetting out. There was a large Suture 


Juſt in the middle, which divided the upper Bones of the Nares lengthways ; 
and though they run flender towards the Extream of the Nares, yet theſe 
Bones towards the Fore-head ſpread into a Triangular Figure, and as they 
are jointed together, they form a Rhomboid, or a Loxenge. There was. a. 
remarkable riſing Ridge like a Creſt, that runs the length of the Cranium, 
from the Hore- head to the Occiput, juſt in the middle, where the Sutura Sa- 


gittalis 


„ | 
gittalis is in other Skulls, This Ridge, for Diſtinction-ſake, J ſhall call, Pro- 
uberantia Oſſa Longitudinalis; and J obſerved, it jutted out from the Crani- 
um, above a Quarter of an Inch. Juſt at its upper Edge, I could perceive a 
Seam like a Suture: So that, though now theſe Bones are ſo well united to- 
gether, that they appeared as one entire Body, yet in the Fatus, without 
doubt, they are ſeparable, and are two; and this I rather think, becauſe 
in the upper part of the Cranium I could not find any Sutures at all. So 


Hkewiſe anſwerable to the Lambdoidal Suture , may be thoſe other Ridges in 


the Extream of the Occiput, which I ſhall call Protuberantiæ Oſſeæ Laterales: 
Which ariſing on each ſide from the Proceſſus Styloides, aſcend oblique up the 
| hinder part of the Occiput, and juſt in the middle in the top are joyned 
with the Longitudinal Ridge, I have deſcribed. 'Theſe Ridges, although as 
deep as the firſt, yet were not ſtanding ſo upright, but projected rather like 
a Pent-Houſe, over this hinder part of the Cranium ; By both which Ridges, 
the Cranium is ſo well guarded and defended, that this tis almoſt impoſſible, 
the Skull ſhould be any ways cracked or broken. „ like theſe Rid- 
ges, but nothing ſo large, I have obſerved in the Skull of a Neaſel. The Eyes 
likewiſe are very well guarded and defended by the Os Zygomaticum ; which 
is very broad and ſtrong, in the broadeſt place being above three quarters of an 
Inch, and in the narroweſt half an Inch, being very thick on its under Edge, 
but at its upper, growing thin and ſharp. But for the greater ſtrengthning 
this Bone, (which is formed by a Proceſs from the Os Temporum, and another 
from the Maxilla Superior) where they meet, they lap over one another, and 
ſo become the ſtronger. This Os Zygomaticum was two Inches and a half long, 
and ſtanding off from the Cranium an Inch in diſtance. In the Orbit of the 
Eye, at the Inward Canthus, there was a large Foramen, which led into the 
Cavity of the Noſe ; and by a Duct placed here, the Tears, or Moiſture from 
the Eyes, are conveyed into the Noſtrils. In the upper Jau- Bone likewiſe, there 
was a large Foramen, which was for the Paſſage of ſome Veſſels from the in- 
ward Orbit of the Eye. The Cranium, which encompaſſed the Brain, in the 
largeſt place, was about an Inch over, and about an Inch an half in length; 
but its Cavity jutted out ſomewhat farther towards the Nares, making as 
it were, a particular Cell here, and pretty Capacious, for the receiving the 
Proceſſus Mammillares, and that Fore-part of the Brain. And afterwards I 
obſerved the Os Cribriforme, very remarkably perforated with Holes like a 
Sieve ; and indeed, in forming this Organ of Smelling, Nature ſeems very 
careful, and ſollicitous, the Roſtrum making fo great a part of the Head, that 
the Cranium it ſelf ſeemed very inconſiderable in reſpect to it, its inward 
Capacity containing not above the Quantity of a Walnut. The Os Sporgio/nm 
in each Noſtril feemed very Curiouſly contrived by the abundance of Lamina 
it enjoys, ſo that the Membrane that covers them, by this mcans, is 
rendred more Capacious, and capable of receiving more plentifully the 
_ Eflluvia's of thoſe Animals, it would either Catch, or Avoid: And in this 
Senſory tis known that Brutes excel even Man himſelf, and their Organ is 
more Adapted for it. 
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is large and thin, into which is inſerted the Temporal Muſcle : 'The Infericr 
of the Mandible is fo dilated, that it meaſured above half an Inch. On the 


much ftronger and larger than the Fore-Teeth, and imitated the Dentes Mola- 


Fangs of the Molares, and the Inciſores Majores, were ſuch as at the firſt Sight, 
one would think two Diſtinct Teeth, each Fang being inſerted into a Diſtinct 


Pioid Space, after that the Dens Caninus, then three Dentes Inciſores Majores, 


268. 


the Hollow of the Firſt Vertebra, where the Medulla Spinalis runs. This 


26. 
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The under Jaw confiſteth of two ſtrong Bones, joy ned together only at the 
Mentum, each meaſured four Inches in length. The Head of this Bone (which 
was half an Inch broad) was received into a Sinus of the Os Temporum, and 
very firmly Articulated there. It had two Proceſſus, the Anterior or Superior 


Proceſſus is {maller, and runs to a ſharp Point. Here at this Proceſs, the Edge 


inſide of the Jaw there is a large Sinus, which leads to a Framen that goes 
into the Body of the Jaw-Bone, and affords a Paſſage for the Veſſels thither. 
In the upper Jaw before were eight ſmall Dentes Juciſores, four of each ſide; 
then a Void Space, a quarter of an Inch, then two large Prominent Dentes 
Canini, one of each fide, which jutted out of the Jaw about half an Inch; 
theſe were ſucceeded on each fide, with three Dentes Tuciſores : But theſe were 


res, were fiat and — of a Triangular Figure; there were four Dentes 
Molares, on each fide, MN all 24 Teeth in the upper Jaw. But the Double 


Alweolus, or Socket, in the Jaw, and remaining ſeparated ſome way above 
the Jaw-Bone, and only joined at the Head. in the under Jaw-Bone, there 
were likewiſe of each fide, four Dentes Inciſores Minores before, then a little 


and laſt of all four Dentes Molares, anſwerable to thoſe in the upper Jaw, but 
ſomewhat ſmaller. In both Jaws, in all 48 Teeth. hs 
There were ſeven Vertebræ of the Neck, 13 of the Back or Thorax, 6 of the 
Loins, of the Os Sacrum, and 22 of the Tail, 51 in all. The firſt Vertebre 
of the Neck, (to which the Head is faſtened, and is therefore call'd the At- 
las) had two broad Franſwerſe Proceſſes, but no Spine, The ad Vertebra of, 
the Neck had a very large and thick Spine of a Triangular Figure: And in 
it was obſerved a large Semi- circular Snus, which was ſo deep as to receive 
into its Boſom a great part of the Firſt Vertebra, by which means the Articu- 
lation was very much ſtrengthned. This Vartebra is called Dentata, from 
that Tooth-like Protuberance I have repreſented, and which is receiv'd into 


Fertebra backwards, had two Proccſſus obliqui ſuperiores, and two Obliqui in- 
feriores. The 3d Vertebra of the Neck, had the ſame Proceſſes both before 
and behind, but the Spine here was about three quarters of an Inch in height, 
about the 34 part of an Inch thick, and juſt at the top ſeemed to be a little 
Clefr. The 4th and 5th Vertebræ had the fame Proceſſes, as the 3d Vertebra, 
and the Spine here likewiſe was very thick and cleft to the top, but gradually. 
leſſening in height, as alſo thickning. The 6th Vertebra, beſides, the for- 
mer Pioceſſes, had like wiſe an Acute 'I'ranſverſe one on each ſide, and its Spine 
much ſhorter and more acuminated than the former. The 1th Vartebra 
of the Neck had only Oblique Proceſſes before, and none behind, and two 
Acute! raniverteProccfles and a very ſhort and ſharp Spine: So that upon hold- 


ino 
ing 


ing up the Head, che Spine of the firft Yertepra of the Thorax would touch the 
top of the 5:bVertebra of the Neck. "Theſe Vertebra are fo ſtrongly and cloſely 
locked into one another, that tho' each of them are large in themſelves ; yet 
thus articulated, they do not make full two Inches in length. This thickneſs 
and Strength of the Vertebræ of the Neck, and likewiſe of ſeveral of the Verte- 
br. of the Thorax and Loins, and the prominent bony Ridge in the Craniun, 
ſo well ſecure his Neck, Back, and Head, that ſhould it happen to fall to the 
Ground, there would be no Danger of breaking any of them. 
The firſt ſeven Vertebræ of the Thorax, have three Oblique Proceſſes for-Fig.270. 
wards, which run under the hinder Oblique Proceſſes of the preceding Verte= 
bra, and have two oblique Proceſſes backwards, which ride over thoſe of the 
ſucceeding Fertebra ; as likewiſe'two tranſverſe Proceſſes, which at their Ends 
have ſmall -Acetabule's or Siuus's, for the receiving the Heads of the Ribs, 
which are faſtened to them. The Spines of theſe Vertebræ are ſlender, thin, and. 
ſharp, about three quarters of an Inch long. The fix following Vertehræ of the 
Thorax, have ſhort,thick, and flat Spines, the oblique Proceſſes being continued 
on each Side of the Spine, make, as'twere a Cutter; and the tranſwerſe Pro- 
ceſſes here, are ſomewhat different from the former. The Spines of the Fertebræ 
of the Back, or Loyns, the more they approached the Os ſacrum, ſo they leſ- Rea 
ſened gradually in their Thickneſs on the Edge. But here were double oblique 'S I” 
Proceſſes. viz. four at each end of the Fertebra, and the undermoſt ſpreading | 
themſelves out broad. The three Vertebræ of the Os ſacrum, are firmly faſtened 
to the Os Hlium, but the laſt not ſo entirely as the two former. But this at each 
fide had a broad tranſverſe Proceſs, and the Spines of theſe were thin; the two 
firſt Vertebræ of the Tail had only one ſmall acute Spine, but in all the other 
Fertebræ of the Tail, both at the Head and Tail of each Vertebra, J obſerved 
two Spines, but thoſe at the Head of the Joint the larger. In the ſix firſt Ver- 
tebræ of the Tail, there was on each Side, a broad tranſverſe Proceſs, the 
length of the Joint; in the other Vertebræ, only at the Head and Tail, a Jut- 
ting out at the ſides. The Vertebræ about the middle of the Tail, were the 
longeſt; being there about an Inch long; the Root of the Tail, and at the 
End, not ſo long. „ n | 
The Spines or Hooks, placed in a Line in the Middle of the Under- ſide of 
the Pertebr of the Tail, are a wonderful Piece of Nature's Mechanifm. Tis Eg. 272 
true, the firſt three Hertebræ had none of theſe Spines, but in all the reſt they 
were to be obferved ; but as they approached. the extremity of the Tail, they 
grew lefſer and ſhorter ; theſe Spines, where longeſt, were about a quarter of 
Inch, or ſomewhat: more. They were placed juſt at the Articulation of each 
Joint, and in the middle from the Sides, and ſeemed to be articulated, both 
to the preceding and following Vertebre, not being an entire ſolid Body, 
but ariſing from the Fertebræ with two Legs or Crura, become afterwards 
perfectly united to the Ends. By this means, the Bones are rendred more 
firm and ſtrong, and this Hollow ſerves for the tranſmitting of the Blood- 
Veſſels through. them; and one may obſerve here a Stria, or Furrow, all the 
Length of the /ertebr.c, for the receiving them, whereby they are the better 
ſecured from Compreſſion, when. this Animal hangs by its Tail. And oy 
| . the. 
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the performing this Office, nothing. I think, could be more advantageouſly 


contrived ; For when the Tail is twirled or wound about a Stick, this 
Hook of the Spine eaſily ſuſtains the Weight, and there is but little Labour 
of the Muſcles required; only enough for the Bowing or Crooking the Tail; 
for then, as by a Hook, the Weight of the whole Body is hereby ſuſpended. 
And for the doing this, twas obſerved, that in each preceding Vertebra, 


there did a Muſcle ariſe, which was inſerted on each fide of the ſucceedin 


Vertebra; which Acting, or ContraCting, muſt neceffarily bend and curve that 
Joint. But for the ſtrengthning the whole, there were obſerved four Muſcles 


to ariſe from the Os ſacrum, which did run the whole length of the Tail; two 


Fig.266. 


on the upper fide, and two on the under; founding each a Tendon to each 
Internode or Vertebra. So that when the Skin was ſtript off, the outward 
Parts of theſe Muſcles ſeemed to have tendinous Expanſions over them, the 
whole length of the Tail, and almoſt to be covered by them, which muſt 
needs very much contribute and add Strength to the Tail; beſides what may 
be the Effect of their Inſertion of Tendons into each Joint, or Vertebra, in 
curling and unbending the Tail. 


To the Vertebræ of the Thorax are faſtened the Ribs, and there are 13 on 
each Side. The ſeven Foremoſt are more e ly articulated with the Sternum, 
the ſix ſucceeding may be reckoned, in ſome ſenſe, Coſte Nethe : For, though 
they are long, and as they proceed from the Vertebræ, are inclined backwards 
towards the hinder Legs, yet afterwards they are reflected forwards towards 
the Sternum or Cartilago Scutiformis. And though in other Animals, that Part 
of the Ribs that is faſtened to the Os Pectoris, or Sternum, be uſually Cartila- 
ginous, yet here, in our Subject, I obſerved it to be all Bony throughout. 
However, this Difference 1 found, that the Ribs did look redder, by reaſon 
of the Blood-Veſſels in them, and this Part was whiter, as where it was 


| faſtened to the Ribs one might plainly ſee ; ſo that it may well paſs for a 


Bony Cartilage, as often the Cartilages do become Bony. e 
The firſt Rib was only an Inch long, and its bony Cartilage a quarter of an 
Inch: Hence gradually the Ribs increaſe in length, for the th Rib was three 


Inches long, and its Cartilage was one Inch and a half. The four laſt of the 


Coe Not hæ, gradually leſſen again in length; for the laſt Rib of all was only 


an Inch and three quarters long; and its Cartilage did not run home to the 


Os Pectoris, or Sternum, tho the firſt, ſecond, and third, of the Cote Not hæ did. 


The Os Pectoris, or Sternum, conſiſted of ſeven Bones, according to the Num- 


ber of the Fore-Ribs that are faſtened to them. At the beginning of the Fer- 


num, there jutted out a ſharp bony Cartilage, which, from its Figure I ſhall 


call Cartilago Enſiſormis: And here was faſtened one extream of the Cavicula. 
At the End of the Steruum, towards the Belly there was a broad, roundiſh 
Cartilage, which therefore I ſhall call Cartilago Scutiformis. oſs OW 
There were two Claviculæ or Collar-Bones, each an Inch and half long, 
having one Extream faſtened to the firſt Bone of the Hernum, or the Cartilago 
Enfiformis, and the other End to the Spine or Scapula, near the Conjunction 


of jt to the Os Humeri. By means of this Bone, it can more advantageouſly 


I | - bring 
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bring its Fore- feet to its Mouth, as it uſes to do when its feeds it ſelf, as do 
the Monkey- kind, who have Claviculz too as well as Man; tho? many Ani- 
mals want theſe Bones. 
The Scapula, or Shoulder- Blade, was about two Inches long, and about an 
Inch and half broad; its Spine, tho? thin, yet the nearer it approached the Eg. 262. 
Shoulder, it grew larger and flatter. Into the Sinus of the Neck of the Scapula, 
was received the Head of the Shoulder-Bone, or Fore-Thigh-Bone, and to 
that Protuberance called the Acromium was faſtened the End of the Ca vicula: 
This Thigh- Bone of the fore Legs, was about two Inches three quarters long, 
tas thick and ſtrong, having a large rough Spine jutting forward and running 
half the length of it. The lower Extream of this Thigh-Bone, to which woes 
faſtened the Tibia and Fibula, grew very broad, being almoſt an Inch broad. 
Above where this Bone began to grow broad, on the outſide was a large Pro- 
tuberance, and on the inſide there was a great oblong Foramen, or hollow Paſ- 
lage, formed by a {mall Bone ariſing from the inward Fore- part of the Thigh- 
bone, where it began to grow larger, and was afterwards united to that part 
ol the Baſis of this Bone, where the Hbula, or Minus focile is joined. Juſt in 
the middle of the Baſis of this Bone, there was a large Sinus which back-- 
wards appeared deeper, which did look into another deep Sinus of the Tibia, 
by which means theſe Bones were ſo firmly articulated together, as they 
were not eaſily, if poſſibly to be put out of Joint. The Tibia, or Tocile ma- 
jus, was a ſtrong Bone about two Inches long, which was extended upwards. 
above a quarter of an Inch above its Articulation with the Thigh- Bone, and 
at the other end was faſtened to the outward Bone of the Tarſus. The Fi- 
bula, or Focile minus, was a ſmaller Bone, placed more inwardly and forwar- 
der, and not ſo long as the Tibia, being Articulated above, (but not ſo firm- 
Iy) with the Thigh- Bone, and below, with the inward Bone of the Tar/us ; 
or there were but two Bones of the Zar/us, having each a ſmall Sinus, for 
the receiving the Heads of the Files. The Bones of the Metatarſus, were 
four, or it may be five, to which were joined four Fingers or Toes of the fore 
Feet. The innermoſt Toe had but two Articulations, or Joints, but at the 
end had a large hooked, ſtrong Nail; the other four Fingers had each three 
Arxticuli, or Joints, armed with hooked Nails, as the firſt, 
The hinder Legs were faſtened to the Trunk of the Body by the Os Inne 
minatum; which in the whole in a ſtreight Line was three Inches long. In Fig. 262: 
the Head of the hinder Thigh-Bone, and deeper in, there was a ſpace for 
the faſtening the Ligament, from which ſpace there was a Shu which led 
- outward ; ſo that the Brims of the Acetabulum were not an entire Circle, but 
| broken off here. 
Here allo are the Ofſa marſupialia, or Fanitores Marſup 11. The hinder 'Thigh-- 
Bone was a little above three Inches long, 'twas roundiſh and a ſtrong Bone : 
But the Tibia, or Majus Focile of the hinder Leg, was ſomewhat longer, a- 
little curv d. The +ibula, or Miny: Focilde, was about the tame length 
ſtreighter and ſlenderer. This towards the Foot was articulated to the Os. 
| Calcis,, 
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Calcis, as the Tibia was to che Talus, or AMragalus; and theſe two Bodies 1 
make the Tarſus; and joining to them were tite Bones of the Metatarſns, 
and to theſe the Phalanges of the Fingers and Toes. In the innermoſt, or the 
Thumb; there were only two Articuli, or Bones, in the other four Toes, or 
Digiti, in each there were two Articuli, or Joints. The end of the Thumb was 
more flatted than the ends of the other 'Toes: For the Thumb, as I have 
obſerved, had a flat Nail like a Human Thumb: In the others, the Nails 

| were long and curved. I obſerved likewiſe at the Articulation of each Joint 
of the Toes, on the under ſide there were two ſmall Bones, that are called 
ee, Offa Sefamoidea, and theſe both in the fore and hinder Peet. . 
Fig 257. Fig. 25). Repreſents the Poſſum drawn from the Life. x 
Fig.258. Fig 25 3. The Slit, or Aperture in the Belly, that goes to the Marſupium, 
Fig. 259. A the Marſupium turned the infide outwards, where may be 
obſerved the Hair or Fur that covers it, and may help the better to keep 
the young Ones warm. BB. the two hinder Legs cut off. C the Framen 
of the Anus: Which is allo the common outward Vent, or Exit, the Rectum, 
the Bladder of Urine, and the Uteri too. D. the beginning of the Tail. 
Fig.260, Fig. 260. The Skejeton. A A. the Roftram, or Snout, bb. the Cranium, or 
Skull, that did contain the Brain, ccc a bony Ridge, or Protuberantia Oſſea 
Longitudinalis, that did run the length of the Cranium, and over a part of the 
Roftrum, d. the lateral Ridge, which, like a Pent-houſe, jutted over the 
hinder part of the Cranium, Protuberamia Offea Lateralis, e. f. the Os Zygo- 
maticum, e. its Proceſs from the Os Temporum, and f. that from the Maxi/la 
ſuperior, open Jaw, g. a Foramen, or Hole, in the inward: Canthus of the 
Orbit: of the Eye, thar leads into the Noſtrils, and by a Du#? conveys the 
Tears, or Moiſture of the Eyes into them, h. a Foramen, or Hole in the up- 
per Jaw, for a Paſſage to the Veſſels, i. a Protuberance of the Os Prontis. 
K. a Suture of the Os Narium, 11. the lower Mandible, or Jaw-Bone, Maxilla 
inferior, m the ſuperior Proceſs of the under Jaw, . the inferior Proceſs of 
the under Jaw, o the Cawvicula of one Side, the Cartilago Enfifomis of the 
firſt Bone of the Stermnm; 9. the Srapula, or Shoulder. Blade-Hone, r. the 
Spine of the Scapula, S SSS. the Thigh- Bones of all the Feet, TZ Z Z. the 
the Tia, or Foſcile majus of all the Feet, 1 part of the Tibia in the Fore- 
Legs extended beyond Articulation, WWW WW. the Fibula, or Foſcile minus, 
in all the Legs, xx x x. the Bones of the Jarſus, yy9'y. the Bones in the 
Metatarſus,. 2 X X %. the 'Toes, a a. the Thumbs in the hinder Feet, 1. 
The firſt Vortebr of the Neck, called the Atlas, 2: 3. 4.5. 6:1. the ad, 39, 
4th, 5th, 6th and th Vertebræ of the Neck, 8. the firſt Vertebraof the Thorax, 
9. the firſt Vertebra of the Loins, 10. the firſt Pertebya of the Os ſacrum, 11. 
the firſt Vertebra of the Os Coxygis, or Tail, 12,1 2, 12,12. the Spines, or Hooks, 
on the inſide of the Tail, 13. 14. the Os Innominatum, where 13 is the Os 
Jlium, 14 the Os Iſchii, or Coxendicis, 15. 15. the Oſſa marſupialia ſeu Fanitores 
Mar ſupii, * * * ®, the Ribs, thirteen in all, & the Cartilago ſcutiformis. 
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Fig. 261. The Situation of the Oſſa Marſupialia, Sc. aa. the Ofſa Pubis, Eg. 261. 


Bi. the Coalition, or the joyning of the Oſſa Pubis, cc. the two Oſſa Marſu- 
pialia, or Fanitores Marſupii, d e. the Baſis of the Oſſa Marſupialia, where 
joined to the Ofſa Pubis, d. the Inward Head of the Baſis, e. the Outward, 
Ff. the Acetabulum, or Socket, for receiving the Head of the Thigh-Bone. 
g. ry Os Ilium, bh. the Vertebræ of the Os Sacrum, i i. the Os Iſcbii, or 
Coxendicis. 


Fig. 262. The fore-ſide of the Thigh-Bone of the fore Leg, a. the Head Fg.262, 


of the Thigh-Bone, where it is faſtened to the Scapula, b.a large rough Spine, 
which runs above half the length of this Thigh-Bone, c. a Protuberance 
of this Bone on the outſide, d. a large Foramen, or Hollow Paſſage, e. a 
Sinus for receiving the Head of the Tibia, F g. the Baſis, or lower Extream 
of the Thigh-Bone. 


Fig. 263. The Stomach, and Guts, A the Gula, BB. the Stomach, c. Eg. 26 1 


a Perforation of the Stomach cauſed by an Ulcer there, dd. the two Pouch- 
ings out of the Stomach at the two Ends, e. the Pylorus, f. the beginning 
1 the Duodenum, g hi K LM No p g. repreſent the ſmall Guts, and the 
Coyles and Convolutions they do make; ſome of the Coyles lie hid, and out 
of Sight: But the Order how they follow one another is ſignified by the 
Order of the Letters of the Alphabet; fo that g, follows f, and g, is ſuc- 
ceeded by i, and i, by K, and fo on to 3, where the lion is diſcharged and 
_ emptied into the Cæcum, or, if that is full, into the Colon, at the firſt Letter 
SR, R, the Cæcum. SSS, the Colon, T. the Rectum, V. the firſt Meſentery 
or Meſenterium minorum Inteſtinorum, u the ſecond Meſentery ; or Meſenterium 
majorum Inteſtinorum. 6 . 
Fig. 264 The Urinary, and Uterine Parts, A A. the two Kidneys, bb. the 
Emulgent Veins, cc the Emulgent Arteries, d d. the Glandule Ranales, e e. the 
two Ureters, f. the Infertion of the left Ureter into the Neck of the Bladder, 
G. the Bladder of Urine, turn'd aſide, h. the Urethra, i i. the two Vaginæ 
Uteri, K. the common Paſſage from the Urethra, and the wo Vaginæ, I. the 
Arteria Aorta, or great Artery, m. the Vena Cava, n nu. the Spermatick Ar- 
teries, 0000. the Sermatick Veins, p þ p. the Hypograſtick Arteries and Veins, 
r r. the Alæ Uteri, ſeu potius Cornuum, S S. the Owaria, t t. the Tube Fal- 
lopianæ, u u. the Uteri of the Left Side opened, w. the Cornu Uteri of 
the Rigbt Side not opened, x x. the two Uteri opened, y. the Diaphragm that 
divides the two Uteri, % %. the Imperfect Diaphragma which partly divides 
each Uterus, and lies over the Paſſage of that part of the Uterus, which is 
doubled and tends to the Vagine. 6 5 


Fg. 264. 


Fig. 265. The Uterine Parts more particularly, A A. the to Ovaria, b b. Fig. 26. 


the Fmbria Foliacea, cc. the Tube Fallopianee, dd. the to Cornua Uteri, EF. 
the two Neri reduplicated, f. a Slit in the Neck of its left Uterus to ſhew 
Its Paſſage in the 4. * on that fide, Ja Left Vagina opened, h. the 
Oftiu'n, or Mouth, of the right Vagina, i. the Common Paſſage from the Ure- 
thra and Vagina, K. the Urethra, 11. the Bladder of Urine cut off. 
Fig. 266. The Hairy Tophus. 


Koz. Yyyyy = Fig. 


Eg. 266. 
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Hg. 26. Fig. 267. The Liver. A. the Vena Cava, BBB, the three Lobes of the Liver, 
| C, the Bladder of Gall, d d d. the Fiſſures of the Body of the Liver, eee. 
the Inciſures at the Edges of the Liver. . 
Fig. 268. Fig. 268. A. the Spine of the ad Vertebra of the Neck, b. repreſents its 
Thickneſs, c. a large Sinus for receiving the firft Vertebra, d. the Dens, 
or Tooth of this Vertebra, e. the Proceſſus Obliquus Superior of one Side, f. 
the Proceſſus Obliquus Inferior of the ſame Side. | 
g. 269. Fig. 269. A. the Spine of the 3d Vertebra of the Neck, where is ſhewn its 
es natural Thickneſs, b. the Hole through which. the Aſedulla Spinalis paſſes, 
c c. two ſmall. Foramina for the Paſſage of the Veſſels, d. repreſents the 
Cleft at the top of the Spine, e e. the tuo Proceſſus Obliqui Superiores before, 
F. . the to Proceſſus Obliqui Inferiores before. 55 x 
Eg. ao. Fig. 270. The firſt Vertebra of the Thorax, A. the Spine, which is long and 
gh acute, b b. the Oblique Proeeſſes before, c c. the Oblique Proceſſes behind, d d. 
| the Tranſverſe Proceſſes, ee. where the Ribs are faſtened, F. the Hollow 
where the Medulla Spinalis paſſes. 0 ty 
Fig.291, Fig:271. The 4 Vertebra of the Loins, a a. the two upper Oblique Pro- 
1 ceſſes behind, 6. the Spine, © c. the tuo under Oblique Proceſſes behind. 
Eg. 252. Fig. 272. The 2d and 3d Vertebræ of the Tail, aa. two Vertebræ of the 
TO Tail, h bb. the Spines, or Hooks on the inſide, by means of which it can 
better hang by its Tail, cc. a Hollow, or Foramen, in the middle of theſe 
Spine s, through which Blood-Veſſels paſs. Let i i 


n CX. At Thorpe, in Staffordſhire, two young Turkeys, were taken ont of an 
double Tur- Egg (of the Ordinary ſize) when the reſt of the Eggs were well hatched, 
1 . which grew together by the Fleſh of the Breaſt-Bone, but were in all other 
5. 2556: Parts diſtindt. They ſeemed leſs than the ordinary thickneſs of Turkeys: 
For there wanted both Nutriment and Room for their Growth; which was 

the occaſion of their Coheſion and Smallneſs. They had diſtin& Cavities in 

their Bodies, and two Hearts; ſo that they had two diſtinct Cicatricula's, and 
conſequently the Egg had two Volks in it, from whence they were produced; 

which Accident is very common. But I have a dried monſtrous Chicken which 

had but one Head, ſour Wings, four Legs, and one Cavity in the Body, and 
conſequently had but one Heart. In this Caſe this monſtrous Chicken was 
produced from one Cicatricula. So Paræus mentions a double Infant with one 
Heart. In theſe Caſes the Original of the Infant was one, and the Veſſels 
regular; but in the Extremity the Arteries and Nerwes were divided into 
more Branches than ordinary, and produced double Parts. And thus it is like 
the double Flowers of Plants, which are produced ſo by the richneſs: of the 
Soil. And thus it is in the Eggs of Quadrupeds; they are joined in the Owa- 
rium, and as they grow their Bodies do externally. Cohere, So that I may 
_ obſerve, that there are theſe two Reaſons of the Multitude of the Parts in 
an Embryo; the joining of two perfect Animals, or elſe the extraordinary 
Diviſion of the. Original Veſſels, the Arteries and Nerves.. | 
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CXI. The Body of this Colt appeared to the Eye compleatly Formed, { on- 


v ſtrous Colt g 


without any Monſtroſity to be taken Notice of in it: But the Head being 6y . R. 
opened, and examin'd, it was found, that it had no Sign of any Noſe in the... 


uſual Place. 'The two Eyes were united into one double Eye, which * ag 


placed juſt in the middle of the Crow, the Noſe being wanting which ſhould Fg. 273. 
have ſeparated them : Whereby the two Eye-Holes in the Skull were united 
into one very large round Hole, into the midſt of which, from the Brain, en- 
tered one pretty large Optick Nerve, at the End of which grew a great Dou- 
ble Eye; that is, that Membrane, called Sclerotis, which contained both, was 
one and the ſame, but ſeemed to have a Seam, by which they were joined, to 
go quite round it, and the fore or pellucid Part was diſtinctly ſeparated into 
two Corneas, by a white Seam that divided them. Each Cornea ſeem'd to 
have its Iris, (or Rainbow-like Circle) and Apertures, or Pupils, diſtinct, 
and upon opening the Cornea there were found within it two Balls, or Chry- 
ſtalline Humours, very well ſhaped. 'The Eye-Lids were allo a little divided 
in the middle. Juſt above the Eyes, as it were in the midſt of the Fore-head 
was a very deep Depreſſion, and out of the midſt of that grew a kind of 
double Purſe or Bag, containing little or nothing in it: But to ſome it ſeemed 
to be a Production of the matter deſigned for the Noſe, but diverted by this 


Monſtrous Conception; perhaps the Proceſſus Mammillares joyned into one, 
and were covered with a thin Hairy Skin. 


CXII. A Butcher (at Limmington in Hampſhire) having killed a fatted 4 Mon- 
Cow, and opening the Womb, found in it a Monſtrous Calf, which begun to deu d 
have Hair. The Feet of this Calf were ſo parted, as to be like the Claws of * 
Dog; the Legs had no Joynts ; and the Tongue was, Cerberus-like, Tripple, . . 
to each ſide of his Mouth one, and one in the midſt. Between the fore Legs mM 
and the hinder Legs was a great Stone, on which the Calf rid. The Skin of 

the Breaſt, and between the Legs, and of the Neck (which parts lay on the 

{maller End of the Stone) was much thicker than on any other Part. The 

Stone (which was bigger at one End than the other) weighed 20 Pounds and 

half, the outſide was of a greeniſh Colour; and not plain, but full of little Ca- 

vities; when broke it appeared full of ſmall Pebble- Stones, of an Oval Figure; 

its Colour gray like Free-ſtone, but intermixt with Veins of Yellow and 

Black. 


CXIII. Jan. 11.16%, 8, A Cow of Mr. Will. Dabs's, at Milenecoat in War- A Mon- 

_ wickfvire, brought forth a Monſtrous Calf; having one perfect large Head, and, calf 
on the right Side of that grew another, almoſt as large, and of true Shape, ha- Hd; 6y 
ving both Tongue and Teeth ; and from the Roof of the Mouth of the Mon- bb. . 
ſtrous Head hung down a piece of Fleſh with the ſhape of a Tongue upon s. p. 75. 
it, and a row of Teeth, as on an under Jaw: Which occaſioned the Man who 
ſhewed it, to ſay that it had three Mouths It had to each Head two Eyes, 
only thoſe of the Monſtrous were very ſmall, and I believe had no Sight. 

It had only two Ears to both Heads, one of which was placed on the Far- 
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ſide of the Monſtrous Head, the other as uſual in other Calves. It Breat bed 
equally at both Mouths, and had communicated with the ſame Throat, but 
took its Nouriſhment only at the Perfect Mouth, the under Jaw of the o- 
ther being ſo weak, that the Mouth always ſtood open and drivell'd. It ap- 
peared on the left ſide to be a perfect Calf, and looked very lively, and was. 


at three Days Old, as large and ſtrong as other Calves uſually are at 10 Days, 
— Fortnight. | 


Taxi Mons CXIV. Feb. 24, 1666,7. Rob. Cloak, of Beer-Ferris in Devorſhire, had a 

fro Black Ram-Lamb fallen with one Head, but two diſtin& Bodies, with eight. 

Limbs ke Legs, which Bodies were joined in the Neck. It had two Eyes, and as many 

preſs, n. 26. Ears, in the uſually Places; and one Extraordinary Eye in the Njddock, with 

7e, one ſingle Ear, about an Inch diſtant from the Eye backwards. Its Dam 

uſually brought forth two Lambs every Year, as ſhe did this Year alſo; which 

vith the Ewe remain alive; but this Monſter was found dead by the 
Hedge. | | . „ 

About the ſame time, John Cauce, of: the ſame Pariſh, had a White Lamb 

fallen, with two diſtinct Heads and Necks, joined at the Shoulders, but one 


only Body; and that well formed, yet having double Entrails-in all reſpects. 
'The Ewe remains well, but.the Monſter dy'd. 2 


en: CXV- In December 1682, Among many Pigs of a Sow, there was one 
frous Pig. which had no Paſlage for the Feces, either Solid or Liquid, although the 
9.188, Anus was not outwardly cloſed up; and being diſſected, we found the Guts 
very much diſtended and tranſparent, and through them appeared. the Fzces 
very Liquid, accompanied with no ſmall quantity of Wind. The End of 

the Rectum was entirely cloſed like a Bladder, and ſealed as it were, Hermeti- 

cally,  Pendulous in the Cavity, and not in the leaſt continued to a Sphincter, 

of which there was no Sign. There was no Bladder to be found, nor Utery "oy 

nor any Mark of what Sex it was deſigned for: But both the Ureters were In- 

ſerted into the Rectum, within an Inch, or thereabouts of the End. The Sto- 


mach was full, even to Diſtention, of an Hard Subſtance, which appeared 


exactly the fame with hard preſs d Curds. The Chyle came freely enough out 


of the Ductus Peequelitanus, where it was inſerted into the Jugular, upon the 
preſſure of the Inteſtines: But I could not urge the Liquid or Flatulent Con- 
tents of the Guts upwards, within two Inches of the Pylorus, tho I preſſed 
them till they.crackt. 3 . 8 
e on. CXVVI. In May 1699, There was ſhewed to me a Pig at Veedſord inSaford- - 
ſirous lige ſhire, with a Face ſomething repreſenting. that of a Man's, and the Chin. 
55 J. „ was very like that of an Humane Fetus. But, when I had well conſidered 
259. 5. 43:.the Head, I obſerved there was a Depreſſion of the Bones of the Noſe, in 
that Place which was betwixt the Eyes, in which the Pig's Face ſeemed 
to me to be broken, and the Noſe drawn. up to appear like an Hu- 
mane. The under Jaw. was. Inverted, to. grow up to meet the upper; the 
Tongue and Mouth were made more like an Humane, being altered by ſome. 
External; Preſſure: upon. the. Mouth. of the Pig, which broke the Bones 


of. 
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of the Noſe, and cauſed their Depreſſion towards the Palate, and the Inver- 
fion of the under Jaw. This Preſſure on the Mouth forced the Bones u 
ward, ſo much as to cover the Eye-Holes, and the Pig appears Blind. 4 
is the Place of the Bone depreſſed ; B. is the Depth of it. It cloſed itſelf 
with a Spring, when we opened it by Force; ſo that it had grown cloſed 
up, ever ſince it was Cartilaginous. By this Breach, or Depreſſion of the 
Pig's Face, I was firſt convinced, that this Monſter was not produced by 
the Copulation of two Species, as was uſually apprehended, but only occaſion- - 
ed by the Perverſion of the Compreſſion of the Womb, or Placenta, or other 
Pigs in the fame Part of the Womb. And that the Pig's Head was ſtreight- 
ned in its Growth, appeared by the Flatneſs of the Ears, and that this De- 
preſſure happen'd whilſt the Bones were Cartilaginous, appears by the Bones 
depreſſed, which remain'd Cartilaginous, and at the ſame time the under Jaw- 
was Inverted, and the Head made more round. I farther obſerved, that all 
the Head was covered with Hair, as the other Pigs were; that the Teeth 
in the Mouth were Pig's Teeth ; the Hair of the Pigs Head was Yellow, . 
as that of the Sow was; the Monſtrous Pig was as big, and as well 
Grown as the reſt of the Pigs, and therefore begot by the Boar at the ſame. 
Time; the Noſe was a Perfect Pig's Snout, and there was no upper Lip, as 
in the Human Kind. In all the other Parts, it appeared to be a Perfect Pig; 
no Parts were wanting, but thoſe of the Face, diſtorted by ſome External 
Accident. At the beginning of the 17h Week, from that Time when the 
Sow took the Boar which is the uſual Time, the SowPigg'd eight Pigs, the firſt 
five were Perfect Pigs, the Sixth was the Monſter, and after that two more 
igs. This Monſter was Pigg d Alive, but dyed becauſe it could not 
Suck, the Noſe being Stopped. The Cry.of the Pig was not like the other 
Pigs, becauſe of the Stoppage of its Noſe, and the Alteration of the Figure of 


7 


its Mouth. | 


This Kind of Monſtrous Pigs, produced by the Unnatural Situation of 
Parts, by ſome External Compreſſion, I believe is very frequent; becauſe 
Thad another of the ſame kind, ſent me out of Derbyſhire, which had a Re- 
ſemblance of a Man's Face, and all the other Parts of a Pig, and this had 
the ſame Chin, and Depreſſion betwixt the Eyes, the Roundneſs of the Head, 
and Flatneſs of the Ears, I have above deſcribed. But this Derbyſbire-Mon- 
ſter wanted Hair, as Pigs which come too ſoon do; and no Sex could be 

_ diſtinguiſhed in it: But the former deſcribed was a Boar-Pig. 


CXVII. This Monſtrous: Catling was Dead when I met with it, and Tam n; Arato- 
perſwaded that it was fo brought forth, the Lungs being Compact and freeny of « 
from Air, which they could not be, if it had ever Inſpired. It was Double double Ct; 

from the Navel downwards, having four Hind-feet, two Tail;, two Anus's, and b % r. 
two Pudenda; for they were Females. They were jointed into one Trunk at the. 1155. {ag 
Navel, and were continued ſo upwards : But yet this Monſter had two Pair of Eg. 25 5, 
Fore- ſeet, one of them on the Back, and the other on the Breaſt. The Head, | 
though ſingle, had two Pair of Ears, one naturally ſeated, and another at the 
hinder part of the Head, between the Procaſſus Mammil/ares,.to which the 
Vertebræ of. both the. Necks were Joined.. XY There 
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There was only one Stomach under the Liver in the Right ſide, reaching 
under another Liver in the left. The Guts were ſingle till within fix or ſeven 
Inches of the Anus, and there-was a Diviſion into two Branches, one going 
to each Fundament; below the Diviſion there were plainly to be ſeen two Cæ- 
cums, within about three Inches of the Anus each. There were two Livers, 
one much ſmaller than the other, that which was in the Right ſide was the 
leaſt, the other lay lower, down in the left ſide, they were both entire with- 
out any Diviſion or Lobes. There was a Vena Umbilicalis inſerted into each of 
them. There were two Arteries inſerted into the Liver in the left ſide, both 
coming from the Aorta, and theſe I ſhall call the Cæliacæ; but there was 
only one inſerted into the Liver placed in the right fide. There was no Vena 
Cava below the Livers ; for all the Veins coming from the lower parts 
entred the Livers as the Vena Porta does naturally. There was a Branch of 
a Vein on each ſide proceeding from the Loins, inſerted into the Back Parts of 
the Liver: And beſides theſe there was not a Branch to be ſeen, but what 
was inſerted into the middle of the Livers. 'There were two Kidneys on each 
fide furniſhed with Ureters. There was neither Spleen nor Paucreas in either 
A 
There was a Double Diaphragm meeting in the middle between the two 
Back- Bones, and making a Membrane, which to me ſeemed to be a Media- 
 flinum, for it reached up to the Thymus. There were two Hearts in it, one 
placed above the other, and a little to the Right ſide, it was much higher 
than ordinary, and it had a Vein coming to it from the little Liver in the 
Right ſide, which (together with three other ſmall Veins, one from each of 
the Lore Feet, and one from the Head) furniſhed this Heart with what Blood 
was to be circulated by it. It had only one Auricle, and one Ventricle : So 
that it ſeemed to be but half a Heart. There was a pretty large Paſſage into 
the Arteria Aorta, the Contrivance of which was very ſingular ; for above 
this Heart it was made like an Arch of a Circle, into which there was a di- 
rect Paſſage from the Heart for the Blood. When I further examined this 
Artery, I found that it went down on each fide on the Vertebræ of the Backs 
between the Kidneys, and divided it ſelf on each ſide after the uſual man- 
ner, after it had lent each Kidney a Branch, the Liver in the Right fide one, 
and the Liver in the Left fide two. Below the former, a little towards the 
Left fide of it, there was another half Heart, having only one Auricle and 
one Ventricle like the former. This received little Blood but what was 
_ tranſmitted from the large Liver in the Left ſide, by that that is call'd 
the Truncus Aſcendens of the Vena Cava. The Artery carrying the Blood 
from this Heart was inſerted into the Artery lately deſcrib'd, as well as 
that of the other Heart. So that, if the Blood circulated through either 
of them, the whole Animal muſt neceſſarily be ſupplied with Blood, a Con- 
trivance not unlike that of the Arteries under the Brain, where the Arte- 
riæ Carotides and Vertebrales do empty themſelves into one Common 
«Channel, from which all Parts of the Brain may eaſily be ſupplied with 
Blood. E 


The 
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The Head was joyned to two Necks about the Proceſſus Mammillares. Fig. 258. 
W were four Orders of Ribs, though the Body was but one above the g. 259. 
/a vel. | h Explication 
Fig. 275. Expreſſes to the Life the outward Shape, when placed on its Ze. 2 f. 
Back. N N | 8.275. 
Fig. 276. The Cat opened. 1. the $fomach, pull'd from behind both the Ng. 276. 
Liwers, ſo as to be plainly ſeen, 2. the beginning of the Guts below the Py-=- . 
lorus, 3. the Diviſion of the Gut into two Branches, whereof one went to 
each Anus, 4. 4. the two Cæcums, F. 5. 5. 5. the two pair of Kidneys, fur- 
niſhed with emulgent Arteries and Veins, 6. à large Liver in the left Side, 
much lower ſituated than the Liver in the right Side, . the Liver in the 
right Side, with a Vein, 8. coming from the K:dneys of the ſame Side, after it 
had united above the Emulgents ;. this ſupplies the Office of the Vena Cava 
and Vena Porta, 9.9. two large Branches of the big Artery going into the 
Body of the big Liver, 10. 10. 10. 10. the great Artery, ſupplying both 
ſides with Blood, and receiving of it from the two Hearts, 11. the Vein, 
bringing the Blood from the lower Parts of the left Side into the Liver, 6. of 
the ſame ſide, 12.12. the big Artery, ſending Branches to the each of the Kid- 
neys, 13. the upper Heart, 14. the Artery that ſupplied the Head with 
Blood, 15-15. the Axillary Arteries, 16. the Vena Cava coming from the 
Liver in the right Side to the Heart, 13. 17. the Paſſage from the faid Heart 
to the Aorta. | „„ 
Fig. 2). 1. The Liver in the left Side, freed from all things that kept Hg. z . 
it any way out of Sight, 2. the Vena Cava paſſing from it to the lower | 
Heart, 6. 3. a Skirt of the Diaphragn turned to the left Side, that the 
former Vein ſhould better appear, 4. the S/omach, diſplaced for the for- 
mer Reaſon, 5. 5. 5.5. the Kidneys, 6. the lower Heart, in its due Situa- 
tion, 7. the upper Heart, drawn out of its place upwards, that the other, 
6. with the Paſſage 11, from it to the Aorta, 9. 9. might be well repreſen- 
ted, 8. 8. the Liver in the right Side, doubl'd and turn'd over the 
Heart, 6. that it might be the better ſet forth, g 9. 9. the Aorta, where 
it. is not hid by the Parts diſplay'd for the former Reaſon, 10, the 
Lungs not well repreſented, 11. the Paſſage from the lower Heart into the 
Aorta. „ | 
Fig. 278; The Skull opened, and freed from the Brain, 1. 1. the Hollows, Eg. 278. 
through which the Medulla Oblengata was continued to the Medulla Spinalis, 
2. 2. the two Necks. „ 3 | 
Fig. 219. 1-1. The Two Diaphragms ſeparated from the Cartilages of the Eg. 209. 
Ribs, that their Junctures may be ſeen, 2. 2. 2. 2. the Fertebræ of both „ 
the Backs, 3. 3. 3. 3.3. 3. the Trees of the two Setts of Ribs that were 
at the Back, 4+4-4.4. the two Setts of Ribs that were joined to the Breaſt, | 
5. the Tips of the D:aphragns,. pull'd downwards to ſhew the Ribs plainly, 


65 6. the Vertebræ of the two Necks, 
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An Animal CXVIII. The Account yaù had from Chefter, in 1695, of a Greyhound- 
To vet Dog that voided an Animal, reſembling a Whelp, per Annum, as ſtrange and 
per Annum, incredible as it may ſeem, is yet here ſtedfaſtly believed; and the Creature 
% a Male | . . 5 b . . OC . 
Greyhound; WAS kept for ſome time in Spirit of Wine, having lived for ſome ſhort time 
6 #r. Ein after it came into the World, and it was ſeen alive by Mr. Roberts of the 
333, J. 516. Syciety, then in Cheſier. They lay, it exactly reſembled a Grey-hound-Whelp, 
and had on its Side a large Spot, in the ſame place, as the Dog it proceeded 
from had ſuch another ; and that wich it was Voided a whitiſh Mucous 
| Matter, fo that the People here at Cheſter, will not permit me to Queſtion 
the Trath thereof. 


| 


Aich with CXIX. Tis notorious all over London, that divers Years fince, a Bitch, 
Pars 11 yet alive, of a conſiderable Nobleman, after ſhe had loſt her Spleen, hath 
che Spleen ; been ſeveral times with Puppies ; of which ſome out-of Curioſity were 
15. 7. 11%. opened, and found to have a very fair Spleen. Vid. Diemerbroeck de Anat. 
. Corp. Hum. 0 „ 


4 5 J. a Cow calved four Calves, perfectly, and all Living. 


Floyer, mn. 


con with CXXX. I am informed, that this Year, 1699, at Dunchurch in Warwickſvire, 


"is = CXXIT. About two or three Years ſince, there was a Hen at IWackton in 


- Perfe Norfolk, which being big with Eggs, upon ſome account could not Lay, but 
—— i a tine dic z and then being opened, there was found in the Ovarium 
toi. d perfect Chick. | 


p. 1019. 


L Fre CXXII. In France a ſmall Egg of about ſeven Lines from End to End, and 
Leher ker. four and a half of bigneſs, was found Included in a Hen's E Eg, which appear- 
Jed to have nothing Extraordinary on its outſide. The {mall Egg: ſbeli was 
nes faſtened to the Shell of the greater by one of its Extremities. 
Da ford CXXIII. There hath been very lately made, by two Phyſicians at Paris, 
„ ., a Diſſection of a Cow, in cujus Teſticulis Ova reperta fuerint, uti Kerkringius 
e ſervaſſe ſe ſcripſerat, in Anthropogeniæ Ichnographia. 


ne oa, CXXIV. The Sagacious Harvey, after many repeated Diſſections of Im- 
.. pregnated Deer, aſſerts, that nothing for about ſix or ſeven Heeks can be ſeen 
_ 4iperſed in in the Horns of their }/ombs; that there appeared fomewhar like an Egg, 
the Abdo- \ . , 3 . a . | 
men F «A tranſparent Liquor included in a very thin Membrane, in which after a 
Birch Corn Meek he could plainly ſee the Rudiments of a Futus. He is well fatisfy'd 
tert were (after ſeveral Trials) that no Liquor can be fo forcibly injected into the 
filed u Womb as to make its Paſſage into the Place of Conception: Nor would be 
Flad. of 4 ſuſpect that the Secd of the Female lay till the Egg appear'd, in any Cramies 
en .- or Receſſes of the Horus; which he aſſerts, are then as ſmooth and loft, as the 
=.149 4-183: Corpus Calloſum of the Brain, After Dr, Harvey had thus ſufficiently confuted 
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nion of the Production of Animals from the mixture of the ſeminal Matter of 
both Sexes, twas not ſo difficult to diſcover whence the Egg came, which 
he ſaw about /even Weeks after Impregnation. The Fallopian Tubes, which 
Join to the Horns, and terminate very near the Owaria (as the Tees mitlie= 
bres, are generally now call'd) directed the ingenious and induſtrious de Graaff, 
to make more accurate Diſſections of them: And he has ſo very nicely A "a 

ſerv'd the Progreſs of the Eggs in Cones, the very time of their paſſing into 
the Tubes, and appearing in the Horns of the Womb, (which comes very 
near that proportion of time Dr, Harvey obſerved the Eggs in his Deer) that 
the Opinion of the Production of all Animals from Eggs is now almoſt 
univerſally received. 155 

Some time ſince indeed, the learned Diemerbroeck, and very lately Mr. 
Verney, have endeavoured to confute this Opinion and expoſe it. The moſt 
conſiderable Argument they uſe, is taken from the narrowneſs of the Fallo- 
pian Tubes, where they open into the Womb, and at their Extremities, But 
Dr. de Graaff prevented this Objection, by alledging, that the Hole by which 
it has its Exit out of the Ovarium is as narrow; that no force is uſed to 
open it, but it expands it ſelf as the Os Uteri before the Birth: As Nuts and 
Peach-ſtones, Ec. give way to a germinating Plant, which is leſs able to 
make its way than the Egg, But beſides which, theſe Authors urge, tho 
the Extremity of the 'Tube be membranous in moſt Luadrupeds, in which 
it's poſſible a ſeminal Liquor might be tranſmitted into the Womb ; in Wo- 
men it's divided like a Knot of Ribbon, and is no more adapted to receive 
any thing but an Egg, than the Fingers expanded to receive and contain a 
Fluid. The Egg has not been able ſometimes to get into the Womb;  Rjo-"i4 Es. 
lanus ſpeaks of a human Fætus ſeen in one of the Tubes, and Dr. Harvey aſ- ern 3 
ſures you he has ſeen it himſelf. -_ : 
In the Diſſection of a Bitch at Oxford, it was obſerv'd, that the Emlryo's 
either could not get into the Womb, the membranous Expanſion being hind- 
red from aſcending to and clipping the Ovaria, by the fulneſs of the Worb, 
or from the ſame Cauſe are forc d back again. She had been with Whelps; 
by a Blow ſhe received the Fetys's died within her. She diſcharged by the 
Pudendum a great Quantity of putrid Fleſh and Matter. She was afterward 
able to run in the Pack. After the ſecond Impregnation ſhe was obſerved 
to have a very ill-ſhaped Belly; when dead, the Owner, a Perſon of Quality, 
ſent her to Oxford. The Horns of the Womb were fo ſtuft up with the 
Bones and firmer Muſcles, and thicker Skin of the Fætus's, (ſome of them 
lay in the uſual Poſture, the Skeletons of which were entire, the Interſtices 
of the Bones only fill'd up with Skin and Fleſh) that no ſeminal Matter, or 
Aura ſeminalis could poſſibly find a Paſſage to the Ovarium. The Eggs af- 
fected in the 2d Impregnation, finding no room in the Horns, were forc'd back 
into the Abdomen; where they were found affixt to the Melentery, Kid- 
ney, Sc. Only two of the Bags had a Communication with the Womb by a 
lender Duct. Theſe, I ſuppole, fell into the Horns firſt, and began to faſten 
to them, but growing larger, were forc'd to retire. 'The other three had no 
Reception there at all, 'The Membranes which comained the Embryos 
VOI. II. 2 2 2 2 2 | | —_. 


„ Te 
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1 „„ 0 
were all of them very thin, and the Auimalcules in them had wanted a due 
ſupply of Nutritious Matter. This ſeems to give as clear a Proof of the 
Truth of the modern Opinion, as can be expected or deſired. 
Hut if Anatomy had not diſcovered Eggs, and demonſtrated their Ute 
and Progreſs to the Womb, it would be very difficult to conceive how an 
Animal could be produeed from the mixture of the feminal Liquors of both 
Sexes. Every. Animal (tho' upon other Accounts efteemed the molt deſpi- 
cable) is made up of fo many different Parts, and thoſe of ſo excellent a 
Contrivance, and ſo wonderful a Reſpect to one another, that *tis not to be 
imagined that the Seminal Fluids lying Ilcoſe, and at large in the Capacity 
of the Womb, and expoſed to ſo many Accidents, could give a Production fo 
admirable. Every jog of it from the frequent Motions of the Female 
would diſturb and iftract the preſent Deſigns of the Plaſtics Power they 
| ſpeak of. The Humours and Vapours which have a Paſſage to, and humect 
all the Parts of the Body, would in the Womb break in on the ſoft Seminal 
Maſs, and break off the tender Filaments when firſt a-Forming. In Quadru- 
peds the periſtaltick Motion of the Horns would perpetually ſeparate the 
Parts of the ſeminal Collection, and ſcatter thoſe Pieces, which Nature is 
putting carefully together into the Fabrick of an Animal. From this Way 
of Conception, Monſters would be very frequently brought forth, and 
would be much leſs wondred at, than a perfect Production is now. We ſee 


bo very induſtrious Nature is in preſerving the Species of Vegetables. 


When the tender Seed is firſt Formed, it is ſecured from external Injuries by 
various ſorts of Caſes. The Embryo of the Plant contained in the Seed hath 
three or four Coats to encloſe it; the outermoſt is deſigned of ſufficient Strength 
to preferve it. None of the Juices of the Earth are permitted to enter in, 
but ſuch as are fit to put into Motion, or ſupply the Liquor contained in the 
. inner Membrane, from whence it has its firſt Increaſe. And, as the Eggs 
of Animals are deſigned for the ſame Purpoſe the Seeds of Vegetables are, 
ſo there is very great Agreeableneſs between them. The Shells and Mem- 
branes of Eggs (except thoſe which are brought to Perfection in the Female 
Sex) are very like thoſe of Seeds; both have a Colliquamentum, or more fine 
and ſpirituous Liquor, which is firſt to be ſpent before thoſe which are groſ- 
fer can be received in the extreamly fine and ſmall Pores of the Fœtus, 
when only juſt begun to be Formed ; and in both the Parts of the Embryo 
are deſigned and drawn out, before the Egg has been at all affected by the 
Maſculine Seed, or the Vegetable Seed put into the Womb of the Earth. 'The 
Figure of the Plant may be ſeen in the larger Seeds, and Miniature of a Chick 
in the ſpot of the Yelk. . „ 

But, if ſo great and ſo various an Artifice is neceſſary to raiſe a Plant, 
ſpall Nature be thought leſs careful and induſtrious in the Propagation of 
Animals, whoſe Parts are more numerous, and of a much finer Texture? 
And, ſince thoſe Animals and Vegetables are by ſome allowed to take their 
Original from Eggs and Seeds, whoſe largeneſs will permit them to obſerve 
them, it ſeems an Opinion with two much Precipitancy taken up, that ſup- 


poſes 


ES 13079 CE | 
poſes ſome of the greater Animals, and the leaſt of theſe, and Plants, are 
ſupplied from equivocal Generation; that corrupted Matter from the 
warmth of the Air, or the motions of its own Principles, can ſorm the 
Parts of the one or the other. For the' Heat of the Air endeavours to 
diſſipate and remove the thinner Parts from the more groſs : Since no 
Membrane is ſuppoſed to confine them. And the more active Principles are 
from their own Nature always ſtruggling to be quit of them. And this way 
the parts of an Animal would be ſooner broken into pieces, than a new one 
generated, W—_ : N 
But they believe it may be allowed, that the leaſt and moſt inconſidera- 
ble Animal and Plants are this way Formed, But their Minuteneſs 
makes the Difficulty greater: A Membrane to include the Conception with 
its firſt Nouriſhment ſeems more neceſſary here, where the Parts are more 
delicately put together, and from their exceeding Fineneſs, might more 
eaſily miſcarry. But if after this Method ſome Animals and Plants can 
be produced, why is the ſame Species and theſe very Individuals they ſup- 
poſe ſo made, furniſhed with Organs for Univocal Generation? If Slime 
and Mud can afford Frogs and Eels, why does the firſt ſpawn ſo many Eggs, 
and are the other Viviparous? Why does not ſo great a Diverſity of pu- 
trid Parts in the Earth, differently affected by unaccountable Accidents, often 
preſent us with new Living Creatures, and We ee '9e of peculiar Species ? 
But no ſuch new Plants are taken Notice of, and the Mites are of the 
ſame ſort from Cheeſe and from Meal. The Objection which is offered 
againſt Epicurus will be made with the ſame Force againſt this Opinion: 
It the Earth at firſt equivocally produc'd Men, Quadrupeds, Birds, and Fiſh, 
why has it not done it very frequently, or, at leaſt, ſome Times ſince 2 We 
begin to ſuſpect the Cheat, when the Artiſt is not able to perform the ſame 
again, ER Fl 


CXXV. I. Upon comparing the Obſervations and Diſcoveries of Dr. ES 
Harvey, S. Malpighi, Dr. de Graaff, and M. Leewenhoeck, with one another, Thus of 


theſe three things ſeem to me very probable. 1. That Animals are ex Ani-1, bi. Geo. 
malculo. 2. 'That the Animalcules are 2 in Semine Marium & non in Garden. n. 


Fzminis. 3. That they can never come forward, nor be formed into Ani- 
mals of the reſpective Kind, without the Ova in Feminis. 

The firſt of theſe ſeems probable from theſe three Ohſervations; 1. That 
ſome ſuch thing has been ſo often obſerved by Malpigbius in the Cicatricula 
of an Egg before Incubation, as the Rudiments of an Animal in the Shape of 
a Tadpole, as may be ſeen in his firſt, and in his repeated Obſervations, de 
Formatione Pulli in Ovo. 2. The ſudden Appearance and Diſplaying of all 
the Parts, after Incubation, makes it probable, that they are not then a- 
ctually formed out of a Fluid, but that the Stamina of them have been 
formerly there exiſtent, and are now expanded. The firſt Part of the Chick 
which is diſcovered with the naked Eye is, you know, the Punctum Saliens, 
and that not till three Days and Nights of Incubation be .paſt ; and then 
r nee on 
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on the fifth Day the Rudiments of the Head and Body do appear. This 
made Dr. Harvey conclude, that the Blood had a Being before any other 
Part of the Body, and that from it all the Organs of the Fætas were both 
form'd and nouriſh'd ; but by Malpighins's Oblervations we find, that the 
Parts are then only fo far extended, as to be made viſible to the naked Eye, 
and that they were actually exiſtent before, and diſcernible by Glaſſes. 
After an Incubation of 30 Hours, are to be ſeen the Head, the Eyes, and the 
Carina, with the Vertebræ, diſtin, and the Heart. After 40 Hours its Pulſe 
is viſible, and all the other Parts more diſtin, which cannot be diſcern'd 
by the naked Eye before the beginning of the fifth Day ; from whence it 
ſeems very probable, that even the ſo early Diſcovery of thoſe Parts of the 
Fetus by the Microſcope, is not the diſcerning of Parts newly form'd, but 
only more dilated and extended, by receiving of Nutriment from the 
Colliquamentum ; ſo that they ſeem all to have been actually exiſtent before 
the Incubation of the Hen. And what Swammerdam has diſcover d in the 
Tranſmutation of Inſects, gives no ſmall Light to this, whilſt he makes 
appear in the Explanation in the 137% Table of the General Hiſtory of Iuſects, 

that in thoſe large Eruca's which feed upon Cabbage, if they be taken about 

the time they retire to be transform'd into Aurelia's, and plung'd often in 
warm Water, to make a Rupture of the Outer Skin, you will diſcern 
through the Tranſparency of their ſecond Membrane, all. the Parts of the 
Butterfly, the Trunk, Wings, Feelers, c. folded up: But that after the E- 
ruca is chang'd into an Aurelia, none of theſe Parts can be diſcern'd, they 
are ſo drench'd with Moiſture, though they be there actually form'd. 

Another Conſideration is from the Analogy, which we may. ſuppoſe, be- 
tween Plants and Animals. All Vegetables we ſee, do proceed ex Plantula, 
the Seeds of Fegetables being nothing elſe but little Plants of the ſame kind, 
folded up in Coats and Membranes ; and from hence we may probably 
conjecture, that ſo curiouſly an Organiz'd Creature as an Animal, is not 
the ſudden Product of a Fluid, or Colliguamentum, but does much rather 
proceed from an Animalcule of the ſame Kind, and has all its little Mem- 
bers folded up, according to their ſeveral Joints and Plicatures, which are 
afterwards enlarg'd and diſtended, as we ſee in Plants. Now, though this 
Conſideration alone may ſeem not to bear much weight ; yet being join'd 
to the two former, they do mutually ſtrengthen each other. And indeed, all 
the Laws of Motions which are as yet diſcover'd, can give but. a very lame 
Account of the Forming of a Plant or Auimal. We ſee how wretchedly Des 
Cartes came off, when he began to apply them to this Subject. They are 
form'd by Laws yet unknown to Mankind; and it ſeems moſt probable, 
the Stamina of all the Plants and Animals that have been, or ever 

| ſhall be in the World, have been form'd ab Origine Mundi, by the Almighty 

Creator, within the firſt of each reſpective Kind. And he who conſiders the 

Nature of V:ſion, that it does not give us the true Magnitude, but the 

Proportion of Things; and that which ſeems to our naked Eye but a Point, 
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may truly be made up of as many parts as ſeem to us to be in the whole viſible 
World, will not think this an abſurd or impoſſible thing. 

But the ſecond Thing, which later Diſcoveries have made probable, is, that 
theſe Animalcules are originally in Semine Marium, & non m Feninis : And 
this I collect from theſe Conſiderations : 

1. That there are innumerable Animalcnla in ſemine Maſculs omnium Arie 
malium. M. Leecvenhoeck has made this ſo evident by ſo many Obſervations, 

that I do not in the leaſt queſtion the Truth of the Thing. 

2. The obſerving of the Rudiments of the Ftus in Eggs, which have been 
fœcundated by the Male, and the ſeeing no ſuch Thing in thoſe which are 
not fœcundated, as appears by Malpighius his Obſervations, makes it very 
probable, that theſe Rudiments proceeded originally from the Male, and not 
from the Female. 8 
* 3. The Reſemblance between the Rudiments of the Fætus in Ovo, both De Gen. 4*- | 

before and after Incubation, and the Animalcule, makes it very probable that“ **** 
they are one and the ſame. The ſame Shape and Figure which M.Leewerhoeck 
gives us of the Aninalcule, Malpighius likewile gives us of the Rudiments 
of the Fætus, both before and after Incubation ; yea, and even the Fætus's 

of Animals, do appear ſo at firſt to the naked Eye, 1o that Dr. Harvey does 
acknowledge that all Animals, even the moſt perfect, are begotten of a 
Worm. Ss EO 
4. This gives a rational Account of many Fætus's at one Birth, eſpecially 
that of the Counteſs of Holland, and how at leaſt a whole Cluſter of Eggs in 
a Hen are fœcundated by one Coition of the Male. | 
F. This gives a new Light as it were to the Firſt Prophecy concerning the 
Meſſiah, that the Seed of the Woman ſhall bruiſe the Head of the Serpent : 
All the reſt of Mankind being thus moſt properly and truly the Seed of the. 
Man. SO | 

6. The Analogy I have already mentioned, which we may rationally ſup-- 
poſe between the Manner of Propagation of Plants and Animals, does likewiſe 
make this probable. Every Herb and Tree bears its Seed after its Kind; 
which Seed is nothing elſe but a little Plant of the ſame Kind, which being 
thrown into the Earth, as into its Uterzs, ſpreads forth its Roots, and receives its 
Nouriſhment, but has its Form within itſelf; and we may rationally conje- 
cture ſome ſuch Analogy in the Propagation of Animals. 

The 3d particular which later Ditcoveries make probable, is, That Aui- 
mals cannot be formed of theſe Auimalcula without the Ova in Feminis, 
which are neceſſary for ſupplying of them with proper Natriment ; and this 
theſe Conſiderations ſeem to evince. 1. It is probable that an Animalcule 
cannot come forward, if it do not fall into a proper N:d4us. This we ſee is 
the Cicatricula in Eggs; and tho' a Million oft them ſhould fall into one 
Egg, none of them would come forward, but what were in the Centre of. 
the icatricula; and perhaps the Nuys, neceary for their Formation, ig 
ſo proportioned to their Bulk, that it can hardly contain more than one 
Avimalcule ;. and this may be the Reaſon why there are ſo few * ; 
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This, we ſee, is abſolutely neceſſary in Owviparis ; and the only Difference, 
which ſeems to be between them and the Yivipara in this matter, is in this, 
that in the latter the Ova are properly Nothing more but the Cicatricula, 
with its Colliquamentum, 10 that the Fætus, muſt ſpread forth its Koots into 
the Uterus to receive its Nouriſhment ; but the Eggs in Oviparis may be 
properly termed an Iterus in Relation to the Fætus; for they contain, not 
only the Cicatricula with its Anmien and the colliquamentum, which is the 
immediate Nouriſhment of the Fetus, but alſo the Materials which are to be 
converted into that Colliquameutum, ſo that the Fætus ſpreads forth its Roots 
no farther than into the White and Yelk of the Egg, from whence it derives 
all its Nouriſhment. Now that an Animalcule cannot come forward without 
ſome ſuch proper Nidus, M. Leewenhoeck will not readily deny ; for if there 
were nothing needful but their being thrown into the Uterus, I do not ſee wh 


many Hundreds of chem ſhould not come forward at once, at leaſt whilſt 
ſcatter'd in ſo large a Field. 

Vid. Hf. l. Now, 2. That this Cicatricula is not original 

III. cap. IV. 
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ly in Utero, ſeems evident. 
from the frequent Conceptions which have been found extra Uteram ; ſuch 
as the Child which continued 26 Years in the Woman of Tholouſe's Belly ; 
and the Little Fætus found in the Abdomen of Mad. de S. Mere, together 
with the Teſtic/z torn and full of clotted Blood; ſuch alſo ſeem to be the 
Fetus in the Abdomen of the Woman of Copenhagen, mentioned in the Nou- 
welles des Lettres, for Sep. 85. all the Members of which were eaſily to be 
felt thro' the Skin of the Belly, and which ſhe had carried in her Belly for 
F:4. If. vet. four Years : And the ſeven Years Gravidation related by Dr. Cole. Now gran- 
1't. cap 1V.ting once the Neceſſity of a proper Nidus, for the Formation of an Animal- 
citle into the Animal of its reſpective Kind, theſe Obſervations make it pro- 
bable, that the Lees are the Ovaria appropriated for this Uſe ; for though 
the Animalcules coming thither in ſuch Caſes, may ſeem to be extraordinary, 
and that uſually the Impregnation is in Utero, yet it may be collected from 
hence, that the Cicatriculæ or Owa to be Impregnated, are Teftibus Fæ- 
mineis ; for if it were not ſo, the accidental coming of 4nimalcyles thither 
could not make them come forward more than in any other Part of the 
Body, ſince they cannot be Formed and Nouriſhed without a proper Nidus. 
But 3. It is acknowledged by all, that the Fetus in Utero, for ſome con- 
ſiderable Time after Conception, has no Connexion with the Womb; that it fits 
wholly looſe to it; and is perfectly alittle round Egg with the Fatys in 
the midſt, which ſends forth its Umbilical Veſſels by Degrees, and at laſt lays 
hold onthe Uterus. Now from hence it ſeems evident, that the Cicatricula, 
which is the Fountain of the Animalcule's Nouriſhment, doesnot ſprout from 
the Uterus, but it has its Origin elſewhere, and falls in thither as into a fit 
Soil, from whence it may draw Nutriment for the Growth of the Fetus; elſe 
it cannot be eaſily imagined how it ſhould not have an immediate Connex- 
ion with the Uterus from the Time of Conception. N 


* 
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If you joyn all theſe three Conſiderations together, viz. That an Auimalcule 
cannot come forward without a proper Naus, or Cicatricula ; that there 
have been frequent Fætus's extra Uterim ; and that they have no Adheſion to 
the Uterns for a conſiderable time after Conception; they ſeem to make it 
evident, that Animals cannot be formed ex Animalcults without the Ova in 
Faminis. To all theſe F ſhall ſubjoyn the Propoſal of an Experinientum Cru— 
eis, which may ſeem to determine whether the Tefies Fæmireæ be traly the O- 
varia, viz. open the Abdomen of the Females of ſome Kinds, and cut out 
theſe Teſticles, and this will determine whether this be abſolutely neceſſary 
for the Formation of Animals. | e 5 N 

It is indeed difficult to conceive, how theſe Eggs ſhould be Impregnated, 
per Semen Maris, both becauſe there is no Connection between the Tube and 
the Ovary for its Tranſmiſfion; and for that Dr. Harvey could never diſ- 
cover any thing of it #7 Utero. But as to the laſt, M. Leewenboeck has 
cleared that Difficulty, by the diſcovery of innumerable Animalcula Semi- 
nis Maris in Coruubus Uteri, and thole living for a conſiderable Time after 
Coition. And as to the former, we may either ſuppole that there is ſuch an 
Inflation of the Tubæ, or Cornua Uteri Tempore Coitionis, as makes them em- 
brace the Ovaria, and ſuch an approach of the Uterys and its Cornyza, as that 
it may eaſily tranſmit the Seed into the Ovary : Or elle, that the Owa are 
Impregnated by the Animalcnles after they deſcend into the Uterus, and not 
in the Ovary. 'The former ſeems probable, for this Reaſon, that at leaſt a 
whole cluſter of Eggs in a Hen will be Fecundated by one Tread of the Cock; 
now this Fecundation ſeems to be in the /7te//ary, and not in the Uterus, as 
the Eggs paſs along from Day to Day; for it can hardly be ſuppoſed, that 
the Animalcnies ſhould ſubſiſt ſo long, being ſcattered looſely in the Uterus, 
as to wait there for many Days, for the Fecundation of the Eggs as they pats 
along. The latter Conjecture has this to ſtrengthen. it, that the Auimal- 
citles are found to live a conſiderable Time in the Cterus, and that if they 
ſould Impregrate the Ova in the Ovary it ſelf, the Fetyus would encreaſe 
ſo faſt, that the Ova could not paſs through the Tubs Uteri, but would either 
burſt the Ovary, or fall down into the Abdomen from the Orifices of the Tube ; 
and that from thence proceed thoſe extraordinary Conceptiones in Abdomine ex- 
tra Iterum. | 1 8 

But Mr. Leewenhboeck, to weaken this Conſideration, about the Conception's * »- 

being like unto an Ouum in the Womb, propoſes a Parallel between theſe Au- T 
malcuies and Inſects, and inſinuates, that as the latter caſt their Skins, and ap- 
pear of another Shape, fo that the other which at firſt ſeem like Tadpoles, may 
caſt their outward Skin and then be round ; and that this may be the Oc- 
caſion of the round Figure of the Conception in the Womb. To this it may 
be replied, That according to M. Leewenhoeck's own Sentiment, the Anima!- 
cules cannot come forward if they do not find the Punctum, or proper Place 

for their Nouriſhment, to which it ſęems they muſt have ſome Adheſion. Now, 
the Conception in V-viparis is not faſtened unto the Womb for many Days, 
nor does adhere to any Point of it; fo that it ſeems this rounder Body is 
not the Animalculs thus changed, after having caſt an outer Skin; but is 
ER | rather 
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rather the Cicatricula, or little Egg, into which the Auamalcule has entered, 
as its Punctum, or place of Nouriſhment ; elſe I do not ſee why they ſhould 
not be adhering to the Womb from the firſt Conception, or why, (as I have 

ſaid) many Hundreds of them are not conceived and formed together. 

„) si, 1. 2. I have oft reflected on the Figure ofa Mule, that being an Animal pro- 
Floyer, „ duced by the Copulation of an Ai and a Mare, the Extremities of the Bo- 
dy, the Feet, Tail, and Ears, and that black Croſs on the Back, reſemble 
that of the Aſſes. By this we may obſerve, that the Female contains in her 
Eggs the firſt Rudiments of the Animal of her own Species, and that of the 
Impregnation only changes ſome of the Extremities into a reſemblance of 
the Male. 'This ſeems to contradict our new Diſcoveries; for, if the Male 
ſupplies the Auimalcului, the Fatus muſt always be of the ſame Species as 


the Male ; if the Female ſupply it, of her Kind ; whereas Monſters are ob- 
ſerved to be a mixture of both Species. 
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CXXVI. Fapers of leſs general uſe Omitted, 

1. 5. p. 304 N Uzries concerning Vegetable Excreſcencies, and the Inſects bred in them, 

| by Dr. Lifter. 5 | 

n.249. p.59 2, Several Juſects found near Colcheſter, by Mr. Dale. 

n.8. p. 137 3. Prodigious Swarms of Locuſts in Ukrania : Extracted from M. de Bean- 
5 plan's Deſcription of the Countries of Poland, and M. Thewenot's Voyages, Pt. 1. 
n.7:,p.:171. 4. Some general Inquiries concerning Spiders, by Dr. Mart. Liſter. | 

n.77.p.3002 5. Queries concerning Tarantula's, by Dr. M. Lifter. 

n. 105. p. 6. Some general Queries concerning Land and PFreſh-Water-Snails ; and 
95,99. part of a Table of them, with their Figures, by Dr. M. Lifter. 

. n@2z2.p.zz: 7. An Account of ſeveral Rare and Curious Shells, to be met with in 

Scotland, by Sir Rob. Sibbald. 

n. 100. p. 8. To prevent the Rot of Sheep, by giving them Spaniſh Salt 3 Extracted 

„ from Mr. Boyle's Uſefulneſs of Experimental Philoſophy, Tom. 2. p. 1 5. 

' $.103-p-59- 9. Inquiries and Directions concerning Sheep, and to preſerve them, and to 


improve the Race of Sheep for Hardineſs, and for the fineſt Drapery, by Dr. 
J. Beale. | 
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CXXVII. Accounts of Books, Omitted. 


0.28: p.25 Hes Generalis Inſectorum, J. Swammerdami, Pars Prima. Ultrajetti, 


n. 64. p. 075 | 
n.77 · p. 2481 1669, 410. 
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2 ur Goedartius of Inſects, done into Engliſh, and methodiz'd ; a3. 9 25 
With the Addition of Notes, by Mart. Lifter, Eſq; 1682, in 40. 
Fo. Goedartius de Inſectis: cum Appendice ad Hiſtoriam Animalium Au— 9. 166. p. 338 
Fliæ; à Mart. Lifter, M. D. 
3. Marc. Malpigbii Diſſertatio Epiſtolica de Bolyce; Regiæ Societati n ar. p. st: 
dicata, Lond. in 410. 5 
4. Inſtructions for the planting of White Mulberries; the breeding of". 5. p. s. 
Silk-Worms; and the ordering of Silk in Paris, and the circumjacent Parts; 
by M. Iſnard. F N 
5. Experienze Intorno alla Censrations deg! Jnſctti; fatte da Franciſco Redi, n-57-p.1155 
Academico della Cruſca. In Firenze, 1668, 419. The Opinion of that Au- 
thor concerning the Generation of Inſects, is hero oppoſed, by Dr. M. Liſter. 
6. Ricreatione dell Occhio è della Mente, Nell' Offervation delle Chiocciole ;" 156-p-507 
dal. P. Filippo Buonamni, &c. in Roma, 1681. 1 9 8 
J. Relatione del Ritrovamento dell' Vova delle Chiorciole ; di A. F. M. in ns p.356 
una Litera al. S. Marcello Malpighi. In Bologna, 1683. 
0 15 Dr. Kormannus, concerning the Tinctures of the Excrements of n- 213 
ers. | | 
1105 Swammerdam's M. S. Treatiſe de A pibus; 'tis fear'd to be loſt by Dr. n. ag p. 
10tton. | | | | | 
10. Mart. Lifter Hiſtoriæ Animalium Anglia Tres Tractatus; Unus de n.t39.9.982 
Araneis ; Alter de Cochleis tum Terreſtribus, tum F{uviatilibus; Tertius de 
Cochleis Marinis. Quibus adjectus eſt Quartus, de Lapidibus ejuſdem Iuſulæ, ad 
Cochlearum quandam Imaginem Figuratis, Lond, 1678. : | 
11, Mart, Lifter Exercitatio Anatomica, in qua de Cochleis maxime Ter- n. 208. p.s5 
reſtribus, & Limacibus agitur. Omnium Diſſectiones Tabulis Aneis, ad iplas 
Res affabre inciſis, illuſtrantur. Cui accedunt Digreſſiones de Reſprratione, 
3 Androgyma, Sepia, Loligine, & Polypo, aliis Rebus Naturalibus, 
1694, in 8 o. | 1 | | 
15 M. Sengwerdius Ph. D. de Tarantula. In quo, præter ejus Deſcrip- u. p.80 
tionem, Effectus Veneni Tarantulæ, qui hactenus fuere Occultis Qualitatibus 
adſcripti, Rationibus Naturalibus deducuntur, & illuſtrantur. Lygd.Bat. 1668, 
In I277%0 | | 
134. A Diſſertation of Vipers ; by S. Red. 


| n. 8. p. 145 
IP Novelles Experiences ſur la Vipre ; par Mr. Charas, a Paris, 1669, . 
L ettera di France/co Redi ſopra alcune Oppoſitioni fatte alle ſue Ob/ervationz a. 56.0 2036 
Intorno alle Vipre, In Firenze, 1670, 4to.- | . 

Suite des Noqelles Experiences fur la Vipre ; avec un Diſſertation ſur ſon w.. P. 40s 
Venine ; par Moyſe Charas; à Paris, 16/1, in $90, 

A Letter of France/co Redi concerning ſome Objections made upon his 5. 87 y.5082 
Obſervations about Vipers 3 together with a Reply to that Letter, by AMoy/e 
Charas, Lond. 16a, in 840. 5 

15. Recherches & Obſervations ſur les Vipres; faites par M. Bourdelot ; à n.57. p. 3013 
Paris, in 12m0b60. * 
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n, 178. . 16. Fran. Millougblei Armig.de- Hiſtoria: Piſcium, E;bri Quartuor; Iuſſu & 
„ Sumptu Societatis Regiæ Lond. editi, totum- Opus recognovit, coaptavit, ſup- 
plevit, Librum etiam Primumy & Secundum integros adjecit Job. Rains, & 
Soc. Reg. Oxon. 1686. N W * 
7b. 4%. n. 1. 1. Offcryationi intorno alle Torpedini, fatte da Sephano Lorenzini Floren«. 
5. 4%/ fino, in Firenze, 1678. 
at. p.z3s 18. Obſervations faites ſur un Grand Poiſſon, & un Lion, Diſſeque dans la 
Biblotheque du Roy, a Paris, le 24 & le 26. Juin, 166. 
1. 208. P. 92 19. Phalænologia Nova; five Obſervationes de Rarioribus quibuſdam Ba- 
enis, in Scotia: Littus nuper ejectis. Authore Rob. Sbbuld, Edinb. 1692, 
in 470. "FH Lb, 
74. col. nz. 20. Phoczna : Or the Anatomy of the Porpus, diffected at Greſham-College : 
* %½%½%]ü½ With a Preliminary Diſcourſe concerning Anatomy, and a Natural Hiftory of 
| Animals: By Edward Tyſon, M. D. Lond. 1681, e 
1.239. p.123 21. Oppianss's Halieuticks, Gr. Part of that excellent Poem, deſcribing the 
 Philoftorgia of Fiſhes, is here turned into Engliſh Verſ, © 
n120.p.48t 22. Franciſci Millougbboi de Middleton, Armigeri, e Reg. Soc. Ornitholo- 
gie, Libri tres, in quibus Aves omnes hactenus cognitz, in Methodum Natu- 
ris ſuis convenientem redactæ, accurate defcribuntur: Heſcriptiones Iconibus 
elegantiſſimis, & vivarum Avium ſimillimis, ri Inciſis illuſtrantur. Totum 
Opus recognovit, digeſſit, ſupplevit, 70h. Raius, Lond. 16 76, in Fol. Some 
11% few Notes about Birds are here added, by Dr. A. Lifter. 1 
9. 5 „ ro 0; . 72 h 
23. Th. Barthclini Diſſertatio de Cygui Anatome; nunc aucta 3 Caſp. Bar- 
tholino, F. Hafniæ, 1668, in 8 vo. OP 
24. Synopſis Methodica Animalium Quadrupedum & Serpentini Generis. . 
Aut. Feb Raio, F. R S. Lend. 1693, in 80. FR. , 1 
n.49. 1.998 25: Memoires pour fervir a PHiſtoire Naturelle des Animaux, 3 Paris,1671,. 
n-124.p.591 in Fol. The fame in_Eng//ſh, containing the Anatomical Deſcriptions. of ſe- 
. 59. p 30 yeral Creatures diſſected by the Royal Academy of Sciences at Paris, by Alex. 
| Pitfield, Eſq; Lond. 1687; in Fol. 1 
5. 263. f. 51 26: Coco fredi Bidloo Obſervatio de Animalculis in Ovino, aliorumque Ani- 
maantium Hepate detectis; Lagd. Bat. 1698, in 4ro0o&V ʃnuMümQ .... 
a8. pas 27: The Anatomy of a Lion, by S. Redi. Fea | 
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